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P-ROGEEDI-NGS
(9:35 a.m)

1) OPEN NG STATEMENT

CHAI RMAN GARRI CK: Good nor ni ng. The
nmeeting will come to order. This is the first day of
t he 144t h neeti ng of the Advi sory Conmittee on Nucl ear
Waste. My nane is John Garrick, Chairman of t he ACNW
The ot her nenbers of the Comm ttee present are: M ke
Ryan, Vi ce-Chairman; George Hornberger; and MIton
Levenson.

Dr. Ruth Weiner is with us today as an
invited expert. And we al so have the distinguished
panel for the working group session with us that wll
be i ntroduced. Let ne just give their nanmes and al so
t he keynot e speaker: Chris Wi pple, Richard Pari zek,
John Kessler, Steve Frishman, Robert Bernero, and
Wendel | Weart, a very distingui shed group that we are
very happy to have and should get a lively session to
be sure.

During today's neeting, thecommttee will
conduct a working group on performance confirmation
pl ans for the proposed Yucca Mount ai n hi gh-1evel waste
repository.

Neil Coleman is the designated federal

official for today's initial session. This nmeetingis
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bei ng conducted i n accordance with the provisions of
t he Federal Advisory Conmttee Act.

We have received no requests for tine to
make oral statenents from menbers of the public
regardi ng today's sessions. Should anyone wi sh to
address the Committee, please nmake your w shes known
to one of the Cormittee's staff.

If you do wish to make a coment, it is
requested that the speakers use one of the
m crophones, identify thenselves, and speak wth
clarity and | oud enough so that we can hear you.

CGenerally we have sonme announcenents at
this point. | am going to postpone those unti
Thur sday norni ng and nove directly intothe activities
of the next two days, the performance confirmation
wor ki ng group session. The Conmittee nenber that has
the lead on this activity is Dr. Ryan. And he will be
chairing the session fromthis point on.

M ke?

MEMBER RYAN: Thank you, M. Chairman.

WWORKI NG GROUP ON PERFORVANCE CONFI RVATI ON PLANS

FOR THE PROPOSED YUCCA MOUNTAI N H GH LEVEL

WASTE REPGOSI TORY

MEMBER RYAN:. Good norning, one and all.

| would like to in advance thank Neil Col eman for al
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of his hard work in getting this session put together
and t he many hours of preparation it took to organize
all of the participants and make it all coherent with
what | think will be an interesting and productive
agenda. Thanks, Neil.

The purposes of the working group are:
(1) toincrease ACNW s techni cal know edge of plans to
devel op and conduct performance confirmtion work for
the proposed Yucca Muntain repository, (2) to
understand NRC staff expectations for performance
confirmation, (3) to describe exanples of specific
performance confirmation work being planned, (4) to
i dentify aspects of performance confirmation that may
warrant further study, and (5) to conplenent the
previous working group session on performnce
assessnent.

Over the next two days, the working group
will include: (1) a keynote presentation to set the
tone of the working group session, Dr. Chris Wipple;
(2) aseries of expert tal ks fromseni or partici pants,
fromthe NRC and DOE, they wi |l di scuss approaches to
performance confirmation; (3) tal ks by stakehol ders
presenting their Vi ews regardi ng performance
confirmation; (4) a panel discussion -- our experts

for that panel discussion have been introduced -- of
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i ssues and resul ts presented; (5) public comments; and
(6) a wrap-up session.

Wthout further ado, | would like to
introduce Dr. Chris VWhipple from ENVIRON, who wil |
| ead us off with his introductory presentation. Dr.
VWi ppl e?

DR. WHI PPLE: Thank you, M ke.

2) KEYNOTE PRESENTATI ON: WHAT SHOULD BE MEASURED

DURI NG PERFORMANCE CONFI RVATI ON? HONV W LL THESE

VEASUREMENTS ENHANCE CONFI DENCE BY CONFI RM NG

PREDI CTED REPGSI TORY BEHAVI OR?

2.1) VIEWS ON PERFORVANCE CONFI RVATI ON PRESENTED BY

A DI STI NGUI SHED EXPERT

DR.  WHI PPLE: Good nor ni ng. A sinple
nmechani cal question, | don't know how I can meke
slides go forward and backward. Ah, | wave that way.
kay. | will do that.

Vell, with that, why don't we junp to the
first one? It has kind of an overvi ew of what | hope
to cover this norning. You can tell we have soneone
inour office whoisreally good with PowerPoint. And
| actually took sone of the animation out of this
presentation after he gave it back to ne. So nothing
dances, actually, but | do Iike the Yucca Muntain

background as a thenme for the talk.
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| am going to try to cover performance
confirmation in what | would take to be alnbst a
phi | osophi cal sense. How should we think about it?
What should it be? How do we decide what is in and
out, what activities we do based on criteria that nake
sense, and what we shouldn't try to do in performance
confirmati on?

| nust say an earlier agenda had sone
presentations on WPP and a later agenda didn't.
Until Wendell walked in this norning, | didn't know
t hat sonmeone who knew a | ot about W PP was goi ng to be
her e. Nonet heless, | think there is a |lot we can
| earn about the process that has been fol |l owed at W PP
that is a dead-on set of I|essons applicable to
performance confirmation at Yucca Muntain.

Then | want to tal k about some specific
techni cal arenas and just ki nd of di scuss why t hey nay
or may not make sense as candi dates for perfornmance
confirmation.

First conment. These are nmy own t houghts.
And DOE has not seen these slides. They haven't
commented on them obviously, if they haven't seen
them | have heard fromtal king to sonebody in the
project that Karen Jenni and JimBlink had worked up

a new performance confirmation plan for the project.
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Karen and | tal ked. And we agreed it woul d be better
if we didn't see each other's slides in advance. This
talk was not intended to be a review of a docunment
but, rather, thoughts on what performance confirmation
is. So |l did want to get that disclainer in.

The second qualifier is that a couple of
years ago a group of us, of which | was one, hel ped
John Kessl er put on a workshop at EPRI on perfornmance
confirmation. | think some of the people here took
part in that. And we produced the proceedi ngs from
that, and | had various notes in a talk | gave there.

I stole liberally from everyone's
contributions to that workshop in thinking about this
presentation. | think sonme of the ideas that | stole
were mne originally and others weren't, but | thought
that was a good workshop. And | reconmend that
proceedi ngs to those of you who haven't seen it.

Next one. First is astarting point. The
word "confirmation"” is just alousy word. It suggests
we're certain of everything and we're goingtonail it
down and confirmit. | understand a licensing process
is a legal process, but | am a technical person
There are always going to be wuncertainties in
performance and our understandi ng of performance. |

think it's sensible as a technical person that we
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continue to refine our understandi ng, even when we
bel i eve we have crossed the threshold that says we
know enough to issue a license and begi n operations.

But the tone of the word "confirmation"
suggests that we can't disqualify what we know. And
that's really the nmain point of perfornmance
confirmation as | seeit. You can wander off into the
phi | osophy of science literature, and you find out
that hypotheses are only falsifiable. You can't
confirmthem You can only prove them w ong.

So just to try to get your m ndset here,
| think a maj or objective of performance confirmation
is to look for signals that we've got it wong and
that the repository might not be appropriately safe.
| think that should be the driving objective.

How do we go about that? Next slide,
pl ease. One of the things that cane out of the EPRI
wor kshop was sort of alist of desired aspects for any
performance confirmation program And alittle later
in the talk when | nention WPP, you'll find that a
nunber of these managenent principles have been
m ssing fromthe WPP project at high cost to that
program and to the public that pays for it.

It's inportant to understand the need to

be flexible and iterative in anything we do. W need
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to preserve the ability to start sonething in
performance confirmation, get a year or tw in and
say, you know, "This isn't telling us anything that's
useful. And we might as well pull the plug onit."
That's hard to do in a setting in which
activities are undertaken by enforceabl e agreenents,
but it really is an appropriate aspect for a program
that is going to involve a fair anount of |earning as
we go, which | think performance confirmation wll.

The term"risk-inforned," of course, was

i nvented here. | shouldn't have to preach to the
choir about that. But, as I'll nention in ny next
slide, | think Part 63 has nmissed the boat on

performance confirmation in some aspects.

The issue for nme for performance
confirmation is how it connects to the high-Ievel
safety that we desire at a repository and not to
verification of DOE paperworKk.

Sonething that | think is difficult to do
but essential is that part of performance confirmation
is to give public confidence that if the repository
starts to devi ate fromaccept abl e performance, we have
a chance of identifying it and fixing it, reversing
it, doing sonething about it. And | think the public

needs to be invol ved i nidentifying what those aspects
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of performance confirmation are that provideincreased
confi dence.

| mentioned iterative in ny |last slide.
| think it's possible over an indefinite but |ong
operating period, 30 to a couple of hundred years, to
think of it in stages and to not bl ock sonething in at

the time a license is issued and let it run for 200

years.

The other aspect that s terribly
inmportant and I will mention as | go is you have to
have priorities based on sonething. And that

sonethingtoneis sensitivity of overall performance.
That is, we have to keep our eye on the ball of "Does
it matter?"

And then, finally, one of the things |
t hi nk that the project deserves alot of credit for is
the ability to overconme the tenptation to |ock
everything in ten years ago. | think there have been
a lot of inprovenents in the design, a lot of
i nprovenents in the analysis. And | hope that
expl oratory m ndset can be maintai ned over the |ong
per formance confirmation period.

Internms of our ability to anal yze, nodel
t he subsurface performance, particul arly unsaturated

zone performance, the science there is really pretty
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early staged. | nean, 20 years ago what we coul d do
conpared to today was practically nonexistent. And
one hopes 20 years fromnoww Il be a |lot better and
t hat t he performance confirmati on process will evol ve
accordi ngly.

Next slide, please. kay. What Part
63-131 requires is areviewto see if the conditions
i nthe subsurface are consistent with those assunmed in
the license application and to see if the natural
engi neered systens are perform ng as anti ci pated.

| note the word "safety” doesn't appear
here. To nme, | read this to be a statenent that the
performance confirmationis focused on goi ng back and
retrospectively |l ooking to see whether the license
application is still up to date nowthat we are 10 or
20 years down the road and have nore data from
under ground and not whet her we have newinsights as to
whet her the appropriate limts for public protection
are net or not.

And | guess | would have preferred that
t he safety enphasis have been stronger and that what
| see as perhaps a consi stency of paperwork aspect was
secondary to the higher I evel goal of protecting the
public. | suspect we can tal k about that over the

next few days.
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Al right. So ny second major bullet
there is that question | just asked, are we there to
confirmpaperwork or to confirmsafety? The final one
is, to what extent do we want to continue to reduce
uncertainties? And do we want to do that across the
board or do we want to do that only for those things
that are truly significant to safety?

It is not unknown in a big, conplicated
project like this one to have | arge teans of people
whose careers are involved in polishing the third
deci mal place. And | hope we cannot do too nuch of
t hat .

Next slide, please. This slide is
sonet hing that came out of the EPRI workshop. And |
t hought it was on the noney then, and | still think it
is on the noney. There is a tenptation to deal with
a |l ot of problens as you approach the hectic activity
of assenbling a license application of |ooking at
performance confirmation as the bucket i nto which you
put the problens you can't solve this week. Al
right?

And it can get you in trouble in a nunber
of ways. First is the obvious one. You shouldn't
agree to do anything that can't be done. It will cone

back and bite youin a bigway. Andit only postpones
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the pain of dealing with things.

Anot her point is -- and I will hit this
one again later -- agreeing to neasure things that
don't matter. | just think it's a generally poor
idea. It's expensive. It takes attention away from
t hings that do matter.

Third one, | hope this is not something
t hat soneone does, but 15 minutes into nonitoring, |

hope no one says, "See, the repository is safe. W
don't detect any radiation whatsoever in the
groundwat er 20 kil ometers down gradient."”

Wl |, of coursenot. But it doesn't prove
anyt hi ng about the safety of the repository. And,
t hen again, that's sonething | think that we have to
be very careful about, whichis to nonitor things that
are neani ngful .

Now I'Il nention one of the things I
mentioned earlier is if the public thinks it's
inmportant to do it, you do it. And | suspect
noni t ori ng gr oundwat er where people are may well clinb
onto that |ist. And that's fine if that is what
people think is inportant. But you shouldn't claim
t hat because radi ati on hasn't shown up in 100 years,

that that proves the safety of anything.

Anot her aspect -- and I'I| get tothis in
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t al ki ng about sone of the WPP stuff -- is don't agree
t o neasure things plus or mnus five percent when what
you really needed is plus or mnus two orders of
magni tude. |t changes the expense. And, again, it
m sstates the i nportance of what you are trying to do.

And the right starting point should not
be, "How well can | neasure this if | use the best
avai |l abl e techni cal nmeans?" |It's "How nuch does this
matter? And how well will | need to know it?"

Then, finally, back to that word
"iterative," just because you agreed to do it at the
time of the license doesn't nean that it is going to
make sense 10, 20, or 30 years fromnow. And you need
going in to have a process for reevaluating,
reexam ni ng, addi ng, and deleting performance
confirmation requirenents as t he state of
under st andi ng changes.

Per f ormance confirmationin ny ow view- -
and this may be tail ored by having spent alot of tine
| ooking at TSPA -- is going to be tightly linked to
TSPA. The TSPA, after all, is the core of the license
application's case that conpliance has been achi eved.
The question, then, is, what can you nonitor in TSPA
that is predicted in TSPA, that has a bearing on

neeting the high-level safety objectives of the
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The other point is that to continue that
30, 40, 50 years into the future inplies that you are
going to maintain TSPA as a living nodel. That
"l'iving nodel" termcones out of the PRAs used in the
nucl ear power plants. The plants tend to keep themup
to date. They tend to evolve with tine. They tend to
i ncorporate any nodification to the plant or to our
under st andi ng of the plants.

|"'m sinply ignorant on the question of
whet her that will be done for Yucca Muntain in the
TSPA. | know at WPP, there is a requirenment for
recertification every five years. That has kept a
certain amount of activity going on their perfornmance
assessnent, but | rnust say it really seenmed to ne to
be about a four-year dornmancy period and then an " Ch,
my God. We've got to get the thing recertified in a
year. W had better kick this thing back to life."

| don't know what is going to happen with
t he Yucca Mountain TSPA, but only that if you intend
to maintainalinkage between performance confirmation
and your under standi ng of the site, the TSPA has to be
kept alive.

Next slide, please. Okay. This is where

| play the role of Karen Jenni and try to determni ne
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what decision criteria should be for performance
confirmation. | came up with four general categories.
And then |'ve got a slide on each of these.

The first is asinple one. It matters to
saf ety. If we can nonitor things that affect our
bel i ef about whet her or not the regul atory doselimts
are net, then that is an obvious one.

The second one is that sonme parts of TSPA
are -- next slide, please. |I'msorry. Yes. The
first one is it mtters. The second one, there are
some parts of TSPA that are oversinplified. They're
boundi ng anal yses. They're weak. W know they're
weak.

Anyone who has had to read the near-field
envi ronnment section of TSPA nore than tw ce knows t hat
there are parts of that process that we don't
understand very well and we can't nodel very well. |
don't nmean just to pick on that one, but there are
several of those.

If we can do sonme nonitoring in areas
where we believe that TSPA is weak, that may be
useful. But to the extent that we think TSPA has at
| east bounded the worst case, |ike everything | eaks
imediately is | think a reasonabl e worst case bound,

then you may not need to do it based on that first
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point if it doesn't matter to safety.

A third point, TSPA is |oaded with any
nunber of conceptual nodels. And the project teamhas
done a lot of work totry to eval uate those conceptua
nodel s and test them against alternative conceptua
nodel s. But, again, field evidence that can have some
bearing on "Do we have a basic correct understanding
of this or that process?" | think could be terribly
i mportant.

And then the fourth one | nenti oned before
is where the work woul d address an issue of public
concern, even if it didn't neet sone threshold as
bei ng inportant to safety.

Next slide, please. In terns of the

"inportant to safety,"” the question hereis, are we on
an absolute or relative scale? By that, | nean an
absolute scale is, how does this affect conpliance
with a 10-mllirem per-year dose limt w thin 10,000
years? That is an absol ute scal e.

A relative scale says, does this nmatter

nore than ten percent to the calculated doses at

future tines? Al right. That would say by sone
t hreshol d nmeasure, -- and | picked ten percent out of
the air -- this is a relatively inportant factor

conpared to the other 189 factors in TSPA And
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per haps we should worry about it.

Either way, | think those two ways of
asking the question, "inmportant to the absolute
achi evemrent of dose |imts" or “inportant to

under st andi ng t he relative contributors to
performance,” are preferable to the question of
saying, is this consistent with what DCE told us in
their |license application, whether or not it matters?
| am going to keep hamering away at that thene.
Next slide. This slide has way too nany
words onit, but I will boil it down. There has been
a great deal of work done with |imted success across
the whol e risk analysis field in trying to deal with
t he problem of alternative conceptual nodels.
Proposal s have been made to use wei ghted
averages of different nodels. And that satisfies no
one. It sort of sinply assures that you are going to
be only partially wong, not conpletely wong. And
some of the related work using sensitivity studies,
bot h of paraneters and of alternative nodel s that has
been done, has been hel pful in giving you
understandings of the inportance of relative
subsystens, but you al ways have a little bit of a bad
feeling about it because if the nodel is totally

wong, then you can't rely on the sensitivities
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ei t her.

And there are exanples you can find. At
| east in the TSPA/ VA peer review, we found that things
were not sensitive because they had sinply assuned
particularly strange paraneter values and it took it
of f the page.

So | think one of the things that | hope
t hat can be done in a thoughtful way i s to worry about
where TSPA i s weak and can performits confirmation,
suppl ement our know edge there with the condition that
t hi ngs matter.

Now, that final bullet on that page,
again, is the qualifier it needs to nmatter
Confirmation activities wher e TSPA i's
non- conservati ve, where nmeani ngful nmeasurenents can be
made, and where an issue is inportant to safety may be
a pretty small set when you get through running
t hrough those three filters. But, again, | think that
is the kind of thing you should be worryi ng about and
| ooki ng for.

Next one. This one relates strongly to
the | ast one. Again, it goes after the question of,
can you t ake neasurenents t hat can provi de i nformati on
about therelativecredibility of competing conceptua

nmodel s?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25

| mean, in the WPP project over the
years, there was a running fight over matrix flow
versus fracture flow versus dual phase, dual nedia
flow. In the long run, they converged on a set of
nodel s where it didn't natter a whol e | ot whet her you
went with just fracture flowor with two nedia flow
The water noved about as fast.

We are coming out of a history where the
first si mpl emi nded nodels  of an underground
repository, where the basis for the first EPA standard
back startinginthe late '70s really tended to start
wi t h a honogeneous rock assunption. And with tinme, we
have cone to understand that not only is that not even
true inan salt site like WPP, certainly not true in
a hard rock site |ike Yucca Mouwuntain, but it matters
that there are fast flow pathways and we have to be
aware of them And getting the conceptual nodel for
that is hard.

I am not sure that per f or mance
confirmation is going to be better than what we can do
bei ng underground already. | think that the thing
that a | ot of people are |ooking at for perfornmance
confirmation invol ves thermal effects. And those from
t he grand schene of performance assessnent tend to be

relatively transient and not necessarily of high
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i mportance to safety, although that can be debat ed.

Next slide, please. | mentioned the
notion that there needs to be a category for
performance confirmation that is in there because the
public worries about it. If you spent any tine at all
reading the risk communication literature, probably
t he single nost inportant recomrendation that cones
out is talk to peopl e about what it is they' re worried
about .

A favorite exanple of mne is for years
polling done by the nuclear utilities showed that
peopl e worri ed t hat nucl ear power plants coul d bl ow up
i ke atom ¢ bonbs. The nucl ear power industry people
knewthis to be i mpossi bl e and, therefore, not worthy
of discussion. And, therefore, neighbors of power
pl ants went on worrying that these things were going
to blow up |i ke atom c bonbs.

| f peopl e are worri ed about sonet hi ng t hat
you think is uninportant, that is a great topic for
conversation. Andif they are worried about sonet hing
where you don't think you can do neaningfu
nmeasurenments but they want themanyway, well, that is
probably a price you have to pay.

And | think that the subtext on this has

to be that you should not assune that DOE managers
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under st and what t he public worri es about and what t hey
would like to see done. | think that would be a
serious m st ake.

| amafraid a process i s needed. | amnot
sure Steve Frishman is the right guy to ask either
because he will gainit. But | think we need to find
sonme way to find -- | amsaying thereis alegitimte
basis for including activities in performance
confirmati on because they are subjects of public
concern and that the action itself provide sone
reassurance.

It shouldn't be an excuse for sone idea
that couldn't neet any of the other criteria for being
carried out under performance confirmation. That is,
| have a pet hobbyhorse that, so far as anyone can
tell, is conpletely uninportant to safety. So | am
going to argue we should do it because the public
wants it. Well, there ought to be a threshold there.

Next slide. This issue is not the first
time or place for nmonitoring of the subsurface
followng an activity invol ving hazardous naterial s
has happened. The U.S. has cl eaned up hundreds of
Superfund sites. The question of how do we worry
about themin the future, knowi ng that these things,

unl i ke Yucca Mountain, are on the surface, often very
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cl ose to where people are and often fixed with nuch
| ess expensive renedi es than we have in play here.

There are processes for thinking through
t he continuing nmonitoring requirenents. Yet, in the
EPA world, they use an approach called the data
qual ity objective framewor k. Anong deci si on anal yst s,
they use a termcalled "value of information.” Both
have t he sane key idea, whichis if you are neasuring
sonet hi ng t hat does not affect any deci si on you nmake,
t hen you probably shoul dn't be neasuringit? That is,
information is used for decision.

Now, that's not to say that the question
of "Has it |leaked yet?" isn't a fair question to be
asking. And as long as the answer is no, you m ght
argue that no decision is being nmade, but, in fact,
t he decisionis we don't have to go back i n and pat ch.
That is a decision. | think this framework could be
constructively appliedin the case of Yucca Munt ai n.

Again, the question is, where would
nmeasurenents nmake a difference possibly, either to
change i n desi gn, change in operation, to renedi ation
of sonething, patching and fixing, ultimately to a
deci sion that we've got it all wong and we have to
retrieve waste?

There is acorrel ated i ssue here, whichis
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that the NRC needs to worry today about what happens
when performance confirmation nmeasurenents fail to
track with TSPA predictions. Do you say, "That's too
bad"? Do you say, "Resubmt the license"? Do you
say, "Do an anal ysis that shows that you still conply
with a 10-mlliremdose limt?" Those things need to
be t hought through.

It'slikelyinsonmethingas conplicated as
Yucca Mountain that there will be deviations. How do
you determ ne which are significant? Is ten percent
different from what | predicted in ternms of the
tenperature profile onthe rock significant or isthat
trivial?

Al'l of those things need to be thought
t hrough because when you have suddenly got the data,
then it is harder to develop criteria that you w sh
you had done objectively beforehand.

Next slide, please. A few slides here
about the WPP. Wen the WPP project was at about
the sanme place inits evolution as the Yucca Muntain
project is today; that is, when the application, the
certification conpliance application, was being
prepared for review by EPA, there were lots of cats
and dogs that hadn't been put to bed, |ots of niggling

technical issues still out there.
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| f you mi ght renmenber, there was a pai nf ul
phase in the WPP project where DCOE proposed to run
experiments of putting about 10 or 15 percent of the
waste into WPP ahead of its license just as an
experiment. | guess many peopl e, nysel f included, saw
that as sinply an excuse to get people in New Mexico
used to the idea that WPP was going to open. And |
didn't think it had any technical nerit.

The fact is that the WPP project when it
was being considered had a | ot of requirenents that
had to be devel oped. One of the nost inportant ones
was t he wast e characteristic anal yses to be perforned.

EPA, | nmust say, did try to do DCE a
favor. EPA in their draft regulation offered DOE
several choices. It basically said, "Weinvite DOEtoO
cone to us wth a sensible plan for waste
characterization. And we will reviewit. And that
plan mght include statistical nethods. It m ght
i ncl ude wor ki ng backwar ds fromperfor mance assessnent s
to determ ne what ranges of waste characteristics
could affect a determ nation of conpliance or any
other nmethod that DOE wants to propose, we wll be
happy to review. "

Absent that, here are 97 pages that we

xeroxed fromthe RCRA standard that say you have to
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nmeasure absolutely everything about every piece of
wast e that you propose to put into WPP. DOE did not
submt a plan to EPAthat tinme. This was in the late
'80s. | renenber being horrified by this and tal ki ng
to the WPP proj ect manager. And |' mparaphrasing his
answer, but the answer is that |ast bullet. | know we
have to have that fight, but | want to have it on the
ot her side of the finish line.

The viewwas that trying to negotiate all
of those requirenents while you're trying to get your
license will delay getting a license. And it wasn't
said at the tine, but | think there was a sense that
it gives EPA a | ot of |everage over requiring things
t hat are excessive conpared to what we m ght do | ater
when t hey don't have that | everage of do you want your
i cense or not. What DOE mi sunderstood is howhard it
was going to be to try to fix these after the fact.

Next slide, please. Again, on the EPA
side, characterizing the radiol ogi cal aspect of the
WPP waste is pretty straightforward. Radiation is
easy to count. And they do.

Furthernmore, the waste that goes into
WPP, the hazard is predomnantly radioactive,
predom nantly being sonmething along a | ong string of

nines if you were going to attribute it in a
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per cent age.

The chem cal hazard that is relative to
t he radi ol ogi cal hazardis trivial. Nonetheless, the
bul k of the nobney in waste characterization at WPP
goes into chem cal waste characterization.

Part of the reason for that is that the
agreed-to waste characterization requirenents, which
DCE proposed t o New Mexi co, included enornous detail.
We prom sed to neasure everything. New Mexico said,
"It sounds fine to us. Let's agree on it. Here's
your RCRA permt."

As DCE has tried to reeval uate those, --
next slide, please -- it has proven difficult. New
Mexi co sort of says, "Ch, wait a mnute. W shook
hands on this. You cane to us and said, "Here is what
we think is a reasonabl e set of requirenments for our
RCRA permt. We promse to nmeasure the follow ng
things if you give us a permt. W shook on it."

DCE's viewis "No, no, no, no. That was
just to get the ganme started. And now that we are
ol der and wi ser and two managers down the road, we
want to go back and renegotiate all of these
requirements.”

Right now the estinmated price tag for

characterizing the WPP waste is about three billion
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dol l ars. Nobody thinks it nmakes sense who under st ands
t hat waste.

To conpound t he | unacy, up at | NEEL, where
t hey have a | arge anount of waste bound for WPP, they
| ooked at the cost to characterizeit. Andthey said,
you know, "This is two to three thousand dollars a
drum For $1,000 a drum we can treat it. W can
open it up. W can conpact it. W can nmake hockey
pucks out of it. W can reduce the volunme. W can
giveit better operating characteristics. Andit wll
be cheaper."” And that's what they' re doing.

Now, it's only cheaper conpared to the
subopti mal over-characterization that was agreed to
initially. There are 40,000 druns of waste in WPP
And t hey have neasured the head space gases in every
one. Al right?

The average concentration of those head
spaces gases of 30 different chem cal s do not for any
of the chem cal s exceed t he al | owabl e 8- hour wor kpl ace
exposure |imts under the OSHA standards, whichis to
say there's not much there. But, nonethel ess, they
continue to neasure the head spaces gas in every
single drum Al right?

Now, part of the problemthere, again, ny

view is that DOE has not made a good case for this
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bei ng unnecessary, hasn't put forth a statistical
approach or any sort of approach. But it's not hard
to i magi ne Yucca Mountain getting itself in the same
predi canent. It agrees to do everything under the sun
in performance confirmation in order to speed the
i cense application's process for the NRC

And t hen once t hat happens, new managenent
comes in at DOE and says, "W prom sed what? Do you
know how nuch that costs? This is nuts.” And all the
other people at the table feel like they have been
liedto. Thetinetofigureit out is onthis side of
the finish line.

Next slide, please. Again, just to
el aborate on this, | can imagine that there will be
awkwar d KTl s and t hat one per haps proposal for dealing
wi th those awkward KTls i s to say, you know, "W don't
really have to figure this out today." Well, let me

urge you to be very careful about doing that.

Fi nal point on that slide, again, -- and
this is one that | see biting the WPP folks -- is
that it was not built intotheir -- well, I'll take it
back. It is built into their process, but their

permits only last for five years. Wat was not built
into their process was any sort of expectation that

the requirements should fundanmentally change. And
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change is reviewed by New Mexico as reneging on a
prom se.

Okay. Next slide, please. Now | amj ust
going toranble onalittle bit, as if |I haven't been
al ready, about sone specific technical areas where it
may or my not be wuseful to do performance
confirmation. The first one heretoneis aso-called
no- br ai ner.

You obviously need to nonitor for
radiation leaks in the ventilation gases com ng
t hrough the repository. However much you bel i eve your
TSPA and its statenments that the things won't | eak,
the fact is if you're not |ooking for |eaks there,
where you woul d have a chance of finding them then
one mght argue that the whole perfornmance
confirmation programis essentially neaningless.

Anot her aspect -- and this gets into an
issue where there is slightly nore technical
uncertainty -- is howlikely arerock falls that could
i npede ventilation of a drift, could potentially
damage t he wast e package. And not only do you need to
have an ability to detect where that happens, naybe by
nmeasuring probably sonething sinple, tenperature of
flowrate of the air fromthat given drift, but do you

have a plan in place for dealing with such a
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situation? That's not part of per f or mance
confirmation, but it's part of a reasonable set of
contingency plans that NRC and DOE need to have.

Next one, please. As | nentioned, one of
t he things where a huge anmount of nodeling has been
done, where we really can't do the neasurenents in a
realistic way without | oading the repository, is the
t hermal hydraulic performance. How far does the
boiling front nove out into the rock wall if you go
wi th a hot desi gn? Does the rock m dpoi nt between the
drifts stay acceptably bel ow boiling, those sorts of
guesti ons?

And those are probably useful things to
nmeasure. But, again, the question | ask is sone work
needs to be done to define what sort of acceptable
accuracy matters here. Wile |l think that maintaining
a below boiling tenperature in the colums between
drifts is terribly inportant to avoid pooling above
the drifts, whether it's 50 percent of the space or 30
percent or 70 percent may not be so inportant.

Next slide, please. Here's anot her
obvi ous one. The corrosion work that is going on
| argely at Livernore is, what, maybe five years old
now for Alloy 22. They're testing a number of

di fferent chem cal environnents. They'retryingto do
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t hi ngs under accelerated conditions by making nore
chem cal ly extreme conditions. But the predictions of
the performance of Alloy 22 are that it behaved so
well for so long a period of tinme that we still need
to carry forward and get nore data and particularly
data that can address the corrosion nodels and to see
if those nodels match with | ab experinments.

It would be very like OVB or the
congressional staff to believe that an hour after the
Yucca Mountain license is granted, all supporting
anal ytical and | aboratory work is unnecessary since
the NRC said this place is safe enough to operate.
And, again, that gets into the difference between a
| egalistic and a technical mndset. | certainly would
think my owmn viewis that this is a set of experinents
that really need to continue to run

Next slide and | ast slide, incidentally.
Anot her thing that is way too early to tal k about, but
it's something to fold into performance confirmation
planning, is the question of can performance
confirmation neasurenents tell us sonet hi ng about when
it mght be appropriate to close a repository.

Now, nmy take i s that the decisionto close
a repository is going to be largely driven by

political factors, not technical factors. Those
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political factors will have to do with whet her or not
nucl ear power cones back to life, with the future
course of the weapons programand what wastes it m ght
produce, with the disposition of plutoniumfromthe
weapons program and whet her and how that mekes its
way into Yucca Mount ain.

And all of those things will affect the
desired timng of closure. If, in fact, Yucca
Mountain is turned into a significant repository for
weapons-grade plutonium that mght, in fact, argue
for earlier closure than a thermal hydraulicist m ght
say is ideal. They mght say, "Gee, we would sure
like to ventilate this thing for another 50 years,"”
but there may be overriding political reasons.

Nonet hel ess, | think that the questions of
when do we cl ose shoul d be viewed as both a political
and a techni cal decision and we should | ook to see if
the performance confirmation program and provide
supporting information to that.

Thank you.

MEMBER RYAN: Thank you. | think what |'d
like to for the presentations up through the pane
di scussion tomorrow is first take questions from
conmttee nmenbers and then any questions that the

panel nenbers nmi ght have.
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Geor ge?

2.2) DI SCUSSI ON

MEMBER HORNBERGER: Chris, you outlined
the WPP exanple for DOE basically signing on to do
too much and falling into one of your traps in your
earlier slides. | know you have had a lot of
experience with DOE. And, as you pointed out, there
is lots of other experience. So if you do sone kind
of rough cal culation in your head of things |ike the
agreements made at Hanford and other places for
cl eanup, can you give us an idea of what fraction of
the time you think that DOE actually got it right so
t hat we have sone sense of the probability of getting
it right at Yucca Muntain?

DR VWH PPLE: Wll, gee, "getting it
right" is not theright termof art, George. I|'Ill say
why. DOCE in the end usually gets it right, but it
t ook | onger and nore noney than it m ght have taken if
sonebody were doing it who wasn't doingit with public
f unds.

| think the other point -- and | don't
know gi ven the size and isolarity of the DOE prograns
whet her they learn as nmuch from experience as they
should. Certainly at the sites, there has been a | ot

of progress.
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| nmean, Hanford went from being a
pl utoni um production facility to an environnmenta
project inarelatively short period of tine. And it
di dn't change the people that it had doing the work.
It took a lot of time for that group of people to
| earn the new rul es.

DOE is still slowy learning how to be
externally regulated. And they're not particularly
good at it. They fight like hell over trivia. They
roll over and play dead on the expensive stuff.
That's not how a smart private firmis regul at ed.

Smart private firmsays, "We'll give the
regul ators all the cheap stuff they ask for, whether
it mtters or not, and we'll fall on our sword over
the two things that cost all the noney in the world
that we think aren't really required.” And | don't
see DOE bei ng good about that yet.

Now, | don't see as nuch of the site
cl eanup work as | used to. And ny inpression is that
they are getting better at that. They do have sonme
early cl osure success stories now. Particul arly Rocky
Flats is held up as an exanple of where | think the
contractor has done a good job of telling DOE, "You
have gi ven us performance m | estones, award f ees based

on achi evenents of the mlestones. You don't get to
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tell us howto do the details because if we do it your
way, we can't get it done."

| will repeat a funny old story. Back
when Leo Duffy was running EM and this was when the
budget for DOE's site cleanups went from half a
billion to five billion in a short period, Leois in
his confirmation hearing for being appointed to that
job at DCE. And he was comi ng out of running waste
managenment servi ces for Westinghouse.

Sonme nmenber of Congress had been handed a
set of tough questions by a staff. They wote the
line, "M. Duffy, isn't it true that when Westi nghouse
El ectric Corporation does cleanup work for private
clients, it doesn't require the full indemification
t hat Westi nghouse requires of DOE?"

And Duf fy said, "Yes, Congressman. That's
exactly right."

The congressman kind of grinned. You
know, | think he's thinking, "I've got him" He says,
you know, "Do you think that's fair to the taxpayer?"

And Leo said, "Congressman, Westinghouse
-- 1"l go on record here -- would be delighted to
wor k for DOE on the sanme terns we work for our private
clients.”

And he knew he had been had, the
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congressman, at this point and had to say, "Oh?
What ' s t hat ?"

Leo said, "Yes. First, we charge our
comerci al fees. And second is we don't let the
client tell us howto do our jobs."

| think that is a problemwith DOE. They
hire good people, but they override them at tines.
And, as | say, | think they're still l|earning howto
be regul ated externally.

MEMBER LEVENSON: Chris, you' ve been
involved in this a long time and attended a | ot of
neetings. Anywhere along the line, has the issue of
maybe confirmati on as an adder-on to deci si ons nade by
ot her people the wong way to do it?

For instance, just one exanpl e ki nd of off
the top of ny head is, rather than trying to nonitor
container failure by radi oactive gas, which on very
old fuel, thereisn't nmuch of anyway, you m ght put an
inert tracer in waste containers and nonitor
ventilation systens for that.

The basic concept of can you inprove
confirmation by sonething you do in the active
program has that concept been anywhere in your
background or experience?

DR. WHI PPLE: Not much, MIt. Back in the
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late '80s, we had this terrific old chem st on the
W PP commi ttee who wanted to put a durabl e bl ue dye in
the repository, that if you found it in the well, you
woul d wonder, "What on earth is this? And howdid it
get there?" That no one took seriously. And | nust
say | don't know of anywhere where that i s bei ng done.

| do think that these materials do serve
as their own tracers pretty well nost of the tine.
But what you' re aski ng, though, does pose t he questi on
of integrating across discrete boundaries in the
proj ect .

| just finished service on an acadeny
panel that was term nated prematurely by DOE. |t was
on long-term stewardship of DOE sites. The key
nmessage fromthat conmttee -- we finished the report
anyway -- was that DCE needs to think about howit is
going to do stewardship of the sites long termas it
plans the site closure renedy. And DOE took great
of fense and sort of said, "Yes, we do that, but we
can't show you where we have witten it down ever"
over that one.

So | do think that the kind of |ong-term
integration, including into the design, is something
t hat has sonme possibilities.

VMEMBER LEVENSON: For i nstance, a tracer
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gas m ght give you data on waste package failure, at
| east a couple of decades earlier than |ooking for
radi oactive tracer |ooking for the radi oactive?

DR. WHI PPLE: Yes, it could, particularly
i f you had waste package fails wi thout fuel failure.
Yes, you would pick up the container gas.

MEMBER LEVENSON: | think it is always
that way because there is no nmechanism for fuel
failure until after waste package failure.

DR. WH PPLE: Unless it was al ready sort
of failed. No. You're right.

CHAI RVAN GARRI CK:  Yes. Chris, | think we
woul d certainly agree that the focus for performance
confirmation ought to be on those things that are
i mportant to safety. You anal yze and test and nonitor
t hat .

| don't get the feeling that that is
necessarily what is behind the plan that is being
di scussed by DOE at this tine, even though in the
preanble to the planning, they do say that the
performance assessnent will be the driving docunent.

My real question, though, is the dilema
t hat we seemto have here inthat the dilemmais that,
on t he one hand, we keep tal ki ng about focus and usi ng

the i nformati on and the tools we have that have been
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explicitly designed to provide focus, such as the PA.

On t he ot her hand, when | read the |ist of
t hings that they're considering anal yzing, testing,
and nonitoring, it's an extrenely long list. And |
don't get the sense that it has been mapped at the
| evel of detail of the list to the performnce
assessnment in any systematic and concrete way.

Then the other point that | am concer ned
about is you nentioned public involvenent. To be
sure, that has got to take place. But ny questionis,
it shoul d take pl ace early, sooner, rather than |l ater.
It seens to nme having it take place at the performance
confirmation level is nuch too late to ever have any
hope of achi eving any ki nd of a programthat has real
focus to it.

Why shoul dn't the strategy be nore one of
getting the public involvenment in the tool or the
nmet hods t hat are bei ng enpl oyed to define the program
such that it is addressing issues i nportant to safety?
In other words, why wouldn't we want the public
i nvol venent up front, rather than |l ater on, that could
just create an unmanageabl e situation here?

DR.  WHI PPLE: Well, | can see sone
practical difficulties. Oneis Nevada has by no neans

convinced the Yucca Muntain it is going to be
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licensed, built, and operated. | can well imagine
t hey woul d not be eager to assist in that process. In
fact, they're suing to try to prevent it.

Second, if we do the processes right, | am
not sure everything has to be nailed down at the tinme
a license application is reviewed and acted on.

We have got a decade between then and
between arrival of waste. And even then, if certain
parts of the performance confirmation were five years
in comng, |I'm not sure that that is a fatal
di squal i fier. | think if you did it right with a
flexible and iterative process, it in sone ways woul d
be nore desirable.

Back to DCE's long |i st of things that are

in, I was sent their plan. | decided not to read it
because what | did not want to do this norning was
conment on it. But, again, | think part of the

solution there needs to be some process within the
project in which there needs to be a clear set of
criteria applied to this list and then a studious,
skepti cal bunch of tightwads that says, "Tell nme again
why you think this qualifies to proponents of
particul ar pieces of performance confirmation.”
Inthe end, it's going to be a negotiation

bet ween DOE and NRC, but my sense froml ooki ng at past
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DOE docunents is | share your sense that DOE wi I | sign
up for far nore than i s necessary on the grounds t hat
right nowit's got alot of issues with NRC and woul d
like to solve as many of themas it can. This is a
possi bl e mechani sm for doing that.

Maybe when we hear fromJi mBlink and from
Karen we wll get a different perspective. I
shoul dn't speak for them

MEMBER RYAN: Thanks.

Any other questions from comttee
menber s?

(No response.)

MEMBER RYAN: If not, | would invite our
panelists to ask any questions and nake any coments
they would |like to make. Yes, John? |[If you could
hel p by just saying your nane the first time for our
recorder, that would be hel pful.

MR KESSLER: John Kessler w th EPRI

Chris, | certainly agree with your traps.
You t al ked about don't agree to neasure sonet hi ng t hat
is not inportant, neasure things that are only
i mportant. Yet, you al so said, don't agree to nmeasure
things you can't neasure. What, if anything, should
DCE and NRC agree to do in the cases of things you

cannot neasure; yet, they're inportant?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48
DR. WH PPLE: Well, | think it's uncl ear

now whet her you can nake neasurenents of the critical
netals that will confirm or refute the corrosion
nodel s, but | thinkit is inportant to keep on trying.
So that may be sonmething that you can't neasure at
this tine.

| will give you a related exanmple of
somet hi ng t hat m ght be useful to nmeasure, though. As
Joe Payer, who knows all about the corrosion stuff
better than nost of us, Kkeeps saying is the
uncertainty in corrosion is the uncertainty in the
envi ronment .

We know what the nettle is. Mght it be
possi bl e five years into operation to go in and send
the robot in to get dust sw pes off the waste
cani sters? Mght that tell you sonething?

It doesn't tell you about the post-closure
conditions, but it tells you what the starting point
and the m xture of dust is and whether it's in any way
di fferent than the nornmal desert dust but alittle bit
of ground Yucca Mountain rock thrown in. That m ght
be sonmet hing that woul d reduce uncertainties. That
woul d be kind of a creative performance confirmation
i dea worth doing.

MEMBER RYAN:  Yes?
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MR. BERNERG One nore word. Chri s,

agree with nost of the comments that you brought up
about the WPP project. One of the things | was
wonder i ng what you m ght feel about is the subject of
contentious scientific issues.

They may or they may not be inportant to
performance assessnment, as nodeled in TSPA The
public may not really be involved in sone of them but
they are legitimate scientific concerns that the
techni cal conmunity has debated about.

Do you t hi nk that these are a valid ground
for doing performance confirmation neasurenents or
woul d you rule them out sinply because they may not
affect |ong-term perfornmance?

DR. WHI PPLE: Boy, | guess | woul d have to
have a nore specific situationto know. In sone cases
-- well, I"Il back up and give a generalization.

| think managenent prematurely saying,
"Ckay. Knock it off. W' ve decided that theory Ais
correct and theory Bis nonsense" is a pure recipe for
di saster in an agency. And in general, it's best to
| et bad ideas die a deserved death at the hands of
good sci ence.

That is somet hi ng I t hi nk each

organi zati on needs to have sone freedomto deal wth.
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However, | also think that there are i ssues that have
outlived their reasonable lifetinmes, either on the
grounds that it doesn't matter anyway or we have done
this review 11 tines.

I nthe case of Yucca Mountain, | thinkthe
stuff Jerry Zymanski was arguing was one that got
reviewed to death. It's | think finally gone away, at
| east as far as | know.

It was | ong and painful, but I al so think
that in the end, the anpunt of work that was done |
t hi nk hel ps give people confidence that this just
wasn't buried by political nuscle. | think that DCE s
willingness to fund the nost recent work at UNLV, in
particular, was a very hel pful step in establishing
whet her he was right or wong.

MEMBER RYAN: Questions? Steve?

MR. FRI SHMAN: First of all, I'msurprised
at the bait that you threw out there.

DR. WHI PPLE: | gave you several pieces of
bait, Steve.

MR. FRI SHVAN: Wel |, the nost obvi ous one.
You talk in your discussion about traps, that you
don't see that performance confirmati on shoul d, as you
put it, be the bucket for problens that couldn't be

solved earlier, but at the sane time, when you talk
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about managenent principles, you are |ooking for an
expl oratory conponent.

It seens to nme that there is a line that
i s necessary between characterizationwork that shoul d
have been done versus t he expl oratory conponent inthe
exanple that you gave, for exanple, is that the
science of the UZ is still very early.

So how do we and especially the NRC s
reviewstaff figure out what the difference is between
the exploratory elenent, as you call it, of
per f ormance confirmati on and work t hat actual Iy shoul d
have been done in order to gain enough confidence by
the decision-nmakers in a decision on reasonable
expectati on?

DR. WHI PPLE: Good question and a fair one
that | think the NRCis going to have to deal wth.

MR. FRISHVAN: | am asking you to deal
with it right now.

DR. WH PPLE: Okay. And | will try. |
think there are a coupl e of standards you can apply.
One is how well the work that has been done to date
neasures up agai nst the prevailing standards of good
science in that arena.

| don't thinkit's reasonablein any arena

to say, "Let's wait until 2050 because, undoubtedly,
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the science will be better then," not a fair answer.

So has the work t hat has been done been of
credi bl e techni cal content wei ghed agai nst prevailing
good sci ence standards? Second, has the uncertainty
anal ysis been done in a simlar way? And what does it
show?

We may not need to understand the system
perfectly. 1In the case of UZ, | think that there are
parts of it that are nore inportant than others.

But | guess the other question | have is
characterization absent an operating repository can
only go so far. | nmean, for ne, the key questions on
saturated zone performance, the interesting ones, are
wher e does the water go when there are hot waste cans
i nside? And howlong does it stay away? What does it
| ook i ke when it comes back? And what is the flow
field around the drifts and so forth?

| amnot sure those are things that can be
done in characterization.

MEMBER RYAN. We have tine for maybe one
| ast question. And we certainly | amsure in the next
couple of days dive into these questions in nore
detail. |Is there one last question? Yes, please,
Ri chard?

MR. PARI ZEK: Pari zek with the Board.
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Chris, you nentioned alot of frustration
with trying toreduce the nonitoring responsibilities
or howit works at WPP. You kind of caught up with
some agreenments you nmade early.

Are t here any exanpl es of thi ngs you woul d
add because you wanted the flexibility? And so would
you add some noni tori ng or some observations that were
not included 1in the responsibility based on
under st andi ng t he sci ence and engi neeri ng perfor mance
of that facility in a basic way? And that woul d al so
obvi ously apply to Yucca Muntain by anal og.

DR. WH PPLE: Yes. WPP I can't think of
any, actually. Waste is so thoroughly characterized
that |, frankly, can't think of a property |left
unexam ned.

MR. PARI ZEK: Let ne bring up an exanple
in terms of the early discussion about gas and
re-saturation. You could imgine waste, which could
over-pressurize the fluids and cause novenent.

So i s there nonitoring being done of, say,
gas pressure buil dup, say, in the back-filled salt or
wat er accurulation in the salt after you've
backfilled? Again, these are kind of testing ideas
t hat were troubl esone at the tine.

DR. WH PPLE: Yes. | don't think WPP is
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in a state yet where --

MEMBER LEVENSON: There is one, Chris.
The previous acadeny committee to the one you're
currently one nmade a recommendati on. DCE had not
pl anned t o noni tor effluence fromoil and gas drilling
in the area to get a background radiation picture
bef ore waste was put into WPP so that you woul d know
if you started seeing things whether or not it cane
from WPP and it was an acadeny conmmittee
reconmendation that they expand that program So
t here have been adders.

DR. WHI PPLE: | guess | can think of one,
Dick. Andit's areplacenent recommendati on, whichis
in lieu of measuring every drum why don't you just
nonitor the mne for volatile organics? It's a
substitute. [It's cheaper

MR. PARI ZEK: And that sort of serves the
same purpose.

DR WH PPLE: That's right.

MR  PARI ZEK: That's a little Dbit
di fferent than sone of these other nonitoring issues.

DR. WH PPLE: Right.

MR. PARI ZEK: Thank you

MEMBER RYAN: Chris, thanks for giving us

a great start. You have given us a |lot of food for
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t hought, both in ternms of past forward traps to think
about, accuracy and precision, and lots of detail
So, really, thank you for giving us a great start.
W' || | ook forward to your continued participationthe
next coupl e of days.

DR. WH PPLE: Thanks, M ke.

MEMBER RYAN: We're at a break in our
schedule. We'll take a 15-m nute break and pronptly
resune at 11:00 o' cl ock.

(Wher eupon, the foregoing matter went off

the record at 10:45 a. m and went back on

the record at 11: 00 a. m)

MEMBER RYAN: Thank you. We'Ill continue
on. Qur next speaker is Jeff Pohle fromthe NRC, and
he's going to provide us with sonme introduction to
performance confirmation, the NRC s expectations
regarding content of PC plans in a |license
appl i cati on.

Jeff, good norning, and thanks for being
with us.

MR. POHLE: Thank you. First, let me test
t he m crophone. Can you hear okay? Ckay.

Qur revi ewprocess begi ns by requiring all
our staff to take some training on Part 63. Everyone

is fortunate here today in that they get to see one
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element of that training class, and this wll be
basically the thirdtime |'ve gone through this set of
slides. Andusually the nost interesting part are the
questions that arise, so | rarely get to nmake all of
the points that I've witten down that | want to nmake,
because questi ons usual | y supersede those and | end up
going off in another direction.

CHAI RVAN GARRI CK:  Maybe you shoul d start
with the [ast one.

MR. POHLE: Perhaps. Basically, we'll go
over the four general sections of Subpart F, and I'1l|
end with a slide on sone other requirenents that are
rel evant to a performance confirmati on program

Next sl i de.

The first four slides, this slide and the
followwng three, wll deal wth the general
requirements of 63.131. And on the slide there are
two parts to 131(a), and so there are two things that
basically this ties the objectives of the programin
that | want people to keep in m nd.

Clearly, the second sentence shows that
t he overal | objective of the programis |inked to the
post -- the barriers inportant towaste isolation, and
this sets up the context of how the perfornmance

confirmation program should really be viewed in the
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context of the post-closure safety standards.

Now, it's not the objective of the
performance confirmation program to set those
st andards. W all know those are set by EPA and
required by |aw to adopt themin our regul ations.

And al so, another itemto keep in m nd, we
have a requirenent for retrievability. And t hat
requi rement exists in arule, so as not to noot the
Conmi ssion's prerogative t o nake a deci si on on whet her
to issue a |icense amendnent for permanent cl osure.

So, clearly, during construction we're
interested in any observations and what is actually
found in the ground that could change the option to
retrieve. So there are two things we keep in mnd --
option, to maintain the retrievability options by
bei ng cogni zant of what's going on, and rel ating the
obj ectives of the performance confirmation to the
post -cl osure performance standard.

One other thing l'd Ilike to point out that
there will not -- it is not an objective of the
performance confirmation program nor will it be an
objective of the staff during their review of DCE s
per formance confirmation program to make findi ngs on
whether the information is sufficient to nake a

licensing decision. That is addressed el sewhere in
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our Yucca Mount ain Review Pl an. That i s not sonet hi ng
we will get wound up with in review ng this program
That is not the context of our review.

Basically, the activities are not i ntended
to provide the data or information needed to nake the
eval uation findings for the post-closure perfornmance
obj ecti ves.

Next sli de.

The programmust have been started during
site ~characterization and wll continue until
per manent cl osure. One aspect of the performance
confirmation program will be to provide a baseline
i nformati on on paraneters, processes, whatever, that
may be changed by site characterization instruction
and operati ons.

I n effect, performance confirmation began
during site characterization and will continue until
permanent closure. In fact, it's presuned the site
characterization program was the program which
obtai ned the i nformationthat establishes the baseline
which will be incorporated into the perfornmance
confirmati on program

Also, in general, these requirenments
really do not specify or limt the type of tests that

must continue until permanent closure. The staff
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realizes that area of know edge creates an evol ving
understanding of the site. Performance assessnents
have changed over time, and we expect that to conti nue
in the future.

So we have no expectation that any
particular activity would continue until pernmanent
closure. There are going to be a |ot of activities.
Sone wi Il cease, newones will cone up during a period
of tinme, and we have the conplete freedomto deal with
that in a regulatory sense.

Next sli de.

63. 131, anot her general requirenment -- the
programnust i ncl ude nonitoring, testing, experinents,
as may be appropriate to provi de t he data requirenent.
The point | want to make here is the regulation is
perm ssive. W tried, and it was our intent, not to
either specify or limt any particul ar testing nethod
that DCE may choose to apply.

In another slide, 1'Il reference this
again, that we had no intent of specifying any
particul ar process, parameter, or nodel. It's DCE s
responsibility to come forward and identify those
itemns.

Now, it's clear that the context set

previously in the general objectives 1is that
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everything should relate to the barriers that are
inmportant to waste isolation. | medi ately, that
throws out a lot of things you don't have to be
involved with, if it's not related to that.

And then, as Timwi |l get in tonmorrow, we
go into nore and nore detail and down to the risk
i nportance, how you decide and prioritize, of those
things related to the barriers, that you really fee
should be part of the performance confirmation
program In fact, in the Federal Register we made
that quite clear

Next sli de.

131 -- now, these are the |l ast part of the
general requirements. Certainly, any activities that
are done on a performance confirmati on shoul d not have
an adverse inpact on the ability of the repository to
i solate waste, simlar to arequirenment we had on site
characterization. Site characterization activities
should not adversely affect the ability of the
barriers to neet the performance objectives.

And as | noted previously, incorporated
into the plan would be sone background information
that constitutes the baseline understanding of the
site. Wiile -- well, I'"lIl get into that tonorrow.

We'll carry that forward nore in terns of review of
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t hat .

And general -- the |ast genera
requirenment is nonitor changes from baseline
paraneters that coul d affect repository perfornmance.
Again, the burden in this case is on DCE to define
what those paraneters/processes would be. VWhat ' s
significant? What's inportant?

And, again, it nust relate back to
performance of the repository. And certainly our
expectation is that the baseline presented here woul d
be consistent with perfornmance assessnment input and
assunpti ons.

Next sl i de.

Thi s next section deal s with geotechnical
and desi gn paraneters, and there are t hree paragraphs.
And a point | want to highlight hereis that we really
haven't prescribed any specific neasurenents or
observations to be nade. W're not really specifying
the paraneters and the interactions that need to be
eval uated. Again, that's -- the responsibility is on
DOE to present that to the NRC for our eval uation

And certainly inthe last bullet, thisis
wher e we woul d expect the risk insights to be factored
into the program when you start getting down to a

nore detailed |evel, whether it's from DCE' s
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devel opment of their plan or for our evaluation of
t hat pl an.

Next sli de.

Part of DOE' s programthat they're going
to have to deal with -- there's going to have to be
sone type of -- | call it an adm nistrative structure
devel oped around it. |It's not just technical people
reviewing the types of testing nethodol ogies and
i nstrunentation and the paraneters and the nodel s.

There will have to be some provisions,
whether it's work instructions or procedures, that
guide the program where results are eval uated and
deci si ons nade.

Do t hi ngs need to change? \Wether it's --
do we need to nodify the performance assessnent? Do
we need t o change constructi on nmet hods? Do we need to
change design? This nay or may not happen, but our
expectati ons were that the process nust be set up t hat
will allow for us and allow the Conmm ssion to be
notified when sonething significant occurs.

So we have a lot of freedomin terns of
what the details of that are going to be in the
future. W haven't crossed that bridge yet, but we
need to be aware that that will be an aspect of our

review of their program
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And we are certainly not in the best
position to define what a trigger |evel would be on
any given item Again, there's a lot of freedom on
howthat will be inplenmented in a |licensing decision.
| know DOE has expressed some concern if we say
"establish a range on a paraneter that we feel that,
you know, our licensing case assunes this range.

And i f we have sone observati on where t hat
paraneter is out of that range, what happens? Wat if
we needed to nodify that? How-- do we have to anend
the |icense?

| don't know what it's going to be. W
have -- there's precedent in a nunber of directions,
and | think Neil Col eman of your staff certainly has
experience in the mll tailing side on performance-
based |icenses where we try to give as nuch freedom
and flexibility to the Iicensee as we can, to allow
them to make those decisions, certainly have that
record avail able for inspection, but not necessarily
have to notify the NRCon every givenitemto actually
take a |icensing action.

But that's down the road, and | can't
predict what will happen on that.

MEMBER HORNBERGER: Jeff, but --

MR. POHLE: Sur e.
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VEMBER HORNBERGER: -- do | understand

fromwhat you've said, then, that you are | ooking to
DCE to propose the structure and to propose sonet hi ng
about how one would decide whether sonething was
significant or not?

MR. POHLE: Yes. And, again, that is part
of our review. That's the type of thing that could
wel | be negotiable. As to where it ends up with, you
know, | can't predict. But it's nothing new and
unusual that we haven't had to deal with before in
ot her licensing situations.

Next section on design testing, this is
basically dealingwith tests of engi neered systens and
conmponents. Again, the context assunes that these are
of inmportance as barriers for waste isolation. On
thermal interaction, testing initiated as early as
practicable, and there are sone ifs basically on the
pl acenment nethods for seals and backfill.

We've made -- this was changed a fair
anount fromthe proposed rule. It generally referred
to systens and conponents, agai n putting the burden on
DCE to identify those things that are inportant to
deal with rather than trying to specify things in the
regul ati ons. Desi gn has changed so much over tine

that that's really the only way we coul d deal withit.
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And then, it's al so another area where we
woul d fully expect the risk insights to be enpl oyed.
VEMBER LEVENSON: Jeff, on that |ast
bullet, | understand a seal in connection wth
sonmething |ike whip. But Yucca Muwuntain is such a
porous structure that -- what's the function of the

seal here?

MR POHLE: I"'m not predicting any
function in this case. If it -- if there's a
rati onal e why, one, you don't need seals, we'll make
t hat deci si on. | think we have the freedom to do
t hat .

That rem nds nme of a former branch chi ef
of m ne, John Austin. It was years ago in a neeting
-- want to renmenber this -- on groundwater travel

time. And he just flat said out, "Look, we're not
going to do or require anything that's silly. It's
just not going to happen.” So we will, with that,
nodi fy, make changes as needed to deal with the facts
of the situation, and common sense rules will apply.

Last slide -- next-to-the-last slide, |
think nmonitoring and testing waste package. This is
a bit different in the fact that we will require
noni tori ng wast e packages. And there are sone itens

applied in ternms of representativeness in the actual
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requi rement for | aboratory experinents ondealingwth
the internals, and the nonitoring must continue as
long as practical up until the time of permanent
cl osure.

There's really nothing to highlight here
except a remnder, again, that the perfornmance
confirmation programis not intended to provide the
data that we nmade -- where we mmke a |icensing
deci si on on.

And the last slide -- there are other
requirenents that wll relate to the performance
confirmation program certainly records and report
requi renments, deficiencies reports, requirenents for
tests. Actually, the requirenents for tests would
allow the NRC to go in and do their own testing
programonsite. W certainly haven't thought about
t hat .

Certainly, the prograns will be subject to
inspection, and certainly subject to the quality
assurance requirenents. All these things should be a
factor when we | ook at the plan.

Questions?

MEMBER RYAN: Thanks very nuch, Jeff. Any
questions fromcommttee nenbers? GCeorge?

MEMBER HORNBERGER: Jeff, how do you see
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this negotiation that you describe with DOE going
forward? It strikes me that, | mean, the perfornmance
confirmation plan has to be part of the license
application. 1s that not correct?

MR POHLE: Correct.

MEMBER HORNBERGER: And is it ny
under standi ng that the negotiations have to be done
prior to submttal of the LA?

MR. POHLE: No. | can only relate to ny
past experience, andit's beennostly inthelicensing
actions and m |l tailings and solution lines. It was
-- alicense application would cone in. There was an
everyday commruni cation with the applicant. On a page,
| don't understand this. You know, clarify this for
me. O the applicant may change their mnd after the
subm ttal and want to subm t change pages up until the
time, you know, we do that.

And it's not even clear that the entire
license application will be incorporated into the
Iicense by reference. Hownuch of it? Portions of it
may.

Now, ny experience -- we al ways took the
entire application and incorporated it into the
license. So fromthereafter, each change page woul d

-- or pages would come in with a letter requesting an
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anmendnent to neke these changes, to be reviewed,
eval uated, nmake a decision, wite a letter saying,

"Yes, the license is anended to incorporate these

pages. "

| do not know what our management wl |
want to do with something this expensive. | don't
know what's done for nuclear powerplants. | know

certainly sone things get incorporated into the
licenses -- tech specs and all that kind of stuff --
but that's not ny area of experience. So we have a
| ot of freedomat that point to deci de howwe want to
handle it.

The ot her question | had is you nentioned
the possibility of saying, all right, we have sone
paranmeter or other, and we consider a certain range
t hat was part of our reviewof the |license, and we're
going to nmke sone decision on whether or not
sonmething that falls outside -- a neasurenent that
falls outside of that range would trigger an action.

| s there any experience wi th simlar kinds
of agreenments -- say, in mll tailings or --

MR, POHLE: Yes. The closest thing |
woul d t hi nk of would be |i ke a solution mne. And for
those that aren't famliar with it, you're trying to

di ssol ve urani umout of the geologic formation bel ow
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ground in an aquifer.

So you generally do that by injecting a
chem cal | y- enhanced sol ution that woul d di ssol ve the
uranium inject it inawell, and have a ring of wells
surroundi ng that that's punping water out, where you
get uranium and sol ution running through a chem ca
pl ant, some resins, to renove the urani um

Now, wusually in an operating facility
t here would be nonitor wells outside that area. And
during the license application review process, we
woul d agree on what chem cal constituents of the water
-- it could be TDS, it could be uranium -- and an
action level, that if -- and it happens it's a very
active facility, and you can start injecting nore
wat er than you' re wi t hdrawi ng and start to getting the

stuff nove out of the m ne zone.

Soif it -- as | recall, if observations
-- and | think it ultimately was changed due to
experi ence. Maybe there had to be two or three

observati ons sequentially before they would have to
notify the NRC, at which tine they woul d take acti on,
which was generally to increase wthdrawals or
decrease the anobunt of injections to get the pressure
back toward the well field and bring this excursion

back into the m ne zone.
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Now, whether that was changed, we went
t hrough a process cal | ed performance-based | i censi ng.
Now, whet her that approach was nodified, Neil on your
staff could probably fill you in later on that,
whet her -- to sone degree, it was our policy objective
tolet thelicensee deal with that wi thout triggering
all of these action itens, but yet have sufficient
docunent ati on that during an inspection we could go
out there and see what actions were taken.

And given that we were putting the
responsibility on the licensee's side of it, then we
woul d have probl ens, if they were not dealingwith the
situation based on some nethod they said they were
going to. But that's where ny experience ends, inthe
md '80s, so-- but tothe extent we could, there's no
reason why we coul dn't draw on historical approaches
to dealing with these types of things.

MEMBER LEVENSON: Jeff, your slide 4
contains sone sort of strong |anguage. It says,
"Program nust have been started during site
characterization.” Does that nean that all of the
confirmation things you expect to be in place, even
before you get an LA?

MR. POHLE: No. My interpretation of that

is nerely in the broadest sense we consider site
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characterization part of performance confirmation. It
provi des t he basel i neinformation, whichisreferenced
in the subsequent sections.

We do not assunme you started with a zero
slate in order to devel op a perfornmance confirnmation
plan. | do not see this as a significant --

MEMBER LEVENSON: You're --

MR POHLE: -- sense.

MEMBER LEVENSON: -- extending site
characterization forwardintothe future, then, beyond
LA.

MR POHLE: That's just semanti cs.

MEMBER LEVENSON: And sone of these
confirmation things you can't start to do until after
you have wasted --

MR POHLE: O course.

MEMBER LEVENSON:  You can't put themin
what has been traditionally called --

MR POHLE: O course.

MEMBER LEVENSON: - - site
characterization.

MR. POHLE: W have a very long-termvi ew
on that. In a sense, |'msaying the opposite, that
performance confirmation enconpasses everything,

cradle to grave.
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CHAI RMVAN GARRI CK:  I' m t hi nki ng back of

Chris' coments about the performance confirmation
shoul d be safety-based. And |I'm looking at this

| anguage of the Part 63, and it seens to nme that it's
much nore construction- and design-based than
explicitly safety-based.

MR. POHLE: Well, I can only link back to
t he general requirenments and t he obj ectives as stated
intherule, whereit tiesit intothe barriers. That
was the idea of the | anguage used at that tine. And
keeping in mnd we didn't set the safety standard. So
what ever the safety standard is that applies to post-
cl osure performance, the barriers are i ntended to neet
t he standard, and that is the contextual link to the
standard for safety.

CHAl RVAN GARRI CK:  Ckay.

MEMBER RYAN:. Thank you. Any questions
from panel nenbers? W'I|l start with Ruth

DR. VEI NER: Dr. Ruth Weiner. On your
page 5, on 131(c), you say, "The programnmust include
all of these things, as may be appropriate.” And |
take it fromwhat you said that DOE deci des, or you
decide in negotiation with DOE, what is appropriate?
And how do you keep this from becom ng a get-me-

anot her-rock situation?
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MR. POHLE: Well, difficult decisions are

not new to the NRC. But never forget that we put a
burden on the staff -- if we feel there is sone
confirmatory work let's call it that we feel needs to
be done, and that DOE has not captured in their
proposal, we wll have a lengthy technical and
regul atory basis justifying that request. It will
never make it through the system ot herw se, and that
will be available to one and all

MR. BERNERC Jeff, the words in 63.133(a)
about tests of engineered systens and conponents are
very general and not too specific on what that woul d
i ncl ude. I know that elsewhere the regulations
include a requirement for retrievability to be
mai ntai ned, that capability to be maintained for
years.

And t he Yucca Mountain Review Plan calls
for an anal ytic denonstration of retrievability, even
an anal yti c denonstration that there is surface space
to store the waste, but not a denonstration, not a
test of it.

| s 63.133(a) directed at tests of the very
oper ational aspects and function of the repository and
the ability to recover from m shap?

MR. PCHLE: | would say no, and that's, |
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nmean, a strong feeling of mne that | want to keep all
operati onal things out of the performance confirnmation
program There's a whol e group of people that dea
with the safety assessnent for operations.

An itemthat was di scussed t hi s norni ng on
wast e characterization-- well, you know, is the waste
that is received, you know, within whatever criteria
are laid out in the license, again, to nme that's an
oper ati onal matter. It's not a performance
confirmati on matter.

MR.  BERNERO But I find it odd that
backfill, which is an operational matter, is included
as atest, to evaluate effectiveness of placenent and
compacti on procedures.

MR. POHLE: Right.

MR. BERNERC And | assume that is with
drifts full of waste.

MR. POHLE: But in this case -- yes and
no. And in this case, these are backfill, to ny
know edge, and certainly seals would not have an
operational function. | think their function woul d be
primarily post-closure. It wouldbethejustification
for having either in there.

And if there is no experience base in

backfilling or putting in seals that presumably woul d
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have sonme very long-termneaning, if it's relevant to
post-closure. Then, can you neet the specifications
that you are stating are required for backfills or
seal s, should they be used, would be the question

So this is an unusual case where it shows
up in performance confirmation space.

MEMBER RYAN: Steve?

MR. FRI SHVAN: Back to 131(b), you sounded
alittle blaseinyour answer to MIt's question about
per formance confirmati on nust have started duringsite
characterization.

| see -- in the rule, | see a real
di fference between performance confirmation and site
characterization, and you seemto have been -- in your
answer seemto have blurred that sonmewhat.

Let nme just ask point blank, what if you
di scover, during your review of the |license
application, that there has not been a performance
confirmation programup to that point? Wat do you do
about it?

MR. PCHLE: Can you repeat that one nore
time?

MR. FRI SHMAN:  What if you discover in a
license application that there has not been a

performance confirmation programthat you canidentify
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that took place prior to the end of site
characterization? Wat do you do about it?

MR. POHLE: One, | can't think of anything
that's nore farther from being a safety-related
guestion than that. The fact is, there is a
substantive dat abase obt ai ned duri ng site
characterization that will form the basis of the
baseline information which is used to develop the
performance confirmation plan at this particul ar stage
or phase of the process. That's where we're at, so |
don't see having a negative answer in any of these --

MR. FRI SHVAN: Well, what you're telling
me, then, is that the |l anguage franed as a requirenent
doesn't matter.

MR. POHLE: What |'msayingis that the --
a baseline set of information exists, and that is the
baseline informationthat i s requiredunder Subpart F,
and it's also the baseline information you need to
further develop the details of the perfornmance
confirmation for --

MR, FRI SHVAN: Okay. Well --

MR POHLE: -- define activities to be
done in the future.

MR FRI SHVAN: Well, we had -- |[ast

Decenber we had a techni cal exchange between t he NRC
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staff and Departnment of Energy on perfornmance
confirmation. And it was recognized in that neeting
that was sone nunber of nonths after site
characterization | egally ended under the Act -- it was
recogni zed that at |least at that point there was no
particul ar programof work or even individual itens of
work that the Departnment could identify as
specifically bei ng performance confirmati on. That was
one of the results of that technical exchange.

MR. POHLE: | recall your statenent and
your cl osing remarks. There were no comments on t hat
statenent, and | recall DCE said they woul d get back
to you. | have no further information on where that
went, but there was no comment from anyone at the
neet i ng.

MEMBER RYAN: Perhaps we could take
anot her question. John?

MR, KESSLER |'mnot sureit's a question
as nuch as an observation. You repeatedly said that
NRC has a | ot of freedomon this, and | think that's
a good thing. It certainly gets to one of the things
Chris tal ked about about the need to be flexible.

VWhat concerns ne is the lack -- that sone
of the options haven't been explored, it seenms. M

inmpression is the options have not been explored
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internally to NRC, |let alone whatever it is DOE may
send NRC s way.

For exanple, in this EPR performance
confirmati on panel that was done a couple of years
ago, there were a couple of people with |icensing
experience on there and they suggested that the tech
spec approach would be a good one. And |'m just
suggesting that NRC staff should becone nmaybe nore
famliar with that tech spec approach, understandi ng
how it could be appli ed.

| guess what ny bottomline concernisis
that runningto alicense anendnent every tine there's
alittle change is the best way to kill flexibility
that it seens both NRC and others are after here. And
a good understanding of what all of the |icensing
options are and how to make them work seens pretty
i mportant here.

MR POHLE: | agree.

MEMBER RYAN: Yes, Chris.

MR. WHI PPLE: Jeff, you nmentioned that NRC
intends to get a detailed performance confirmation
plan fromDCE and reviewit. |Is it conceivable that
in your review you mght identify elenments of that
pl an whi ch you believe to be unnecessary and | argely

uni nformative, and that you would tell DOE that? O
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woul d you decide that's DOE s business, to identify
and filter out such things?

MR,  POHLE: Yes, that's a difficult
guestion. Generally, our focus would be, is there
sonet hi ng t hat needs to be done that isn't being done?
And not to nake those decisions for DOE ot herw se. |
will do as | amdirected.

MEMBER RYAN: O her questions? Richard,
yes, please.

MR. PARI ZEK: Pari zek, the Board. |t
seens |ike you give alot of flexibility to DCE, and
you say a need for admnistrative structure or
procedures to evaluate and allow nodifications in
construction, and so on.

So that really allows the programto kind
of address surprises as they occur fromtinme to tine.
It's not clear what NRC s role would be. | nean
woul d you go and inspect underground conditions to
say, "Well, | don't think this is normal, or this is
average"?

Because, you know, you get working on the
five-thousandth package, and it's sort of routine.
And, you know, another two m|es of tunnel, and what's
new, and you get used toit, or you take alot of this

for granted. \What sort of outside inspections are
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required that draw attention to the fact that maybe
there are sone deviations? I|s that a reviewfunction
of outside independent people? O is it DOE should
di scover this for thensel ves?

| think of people, you know, working
around a pig farm and all of the farmers say, "I
don't snell pigs,"” when anybody who conmes fromthe
out si de snel | s pi gs, you know, or paper factories, and
so on. So how do you discover differences and
anomal i es?

MR  POHLE: Wll, they both have
responsi bilities. DOE, as the licensee, has a
responsibility to be aware, and all NRC regul ati ons
have a requirenent when you learn sonmething of
significance, inportant internms of sonme standard you

have to neet, you have, what, two days to notify the

NRC.

And it's certainly the responsibility of
NRC. We will be doing inspections, |'msure -- we do
that at all license facilities -- where sonme staff are

just starting -- they put a group together to flush
out the inspection part of the program given where
we're at today.

| can envision decisions being nmade on

what to inspect, given limted resources, be based on
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risk. Sone risk guidance fromthe staff would be in
t he process on when and what to inspect in part of
that. And | al so can envision continued interaction
with DOE fromny technical staff here. | woul d expect
us to maintain a capability.

| would expect our own performance
assessnment to evol ve over tine as new data are com ng
in. And then maybe the NRC mmy determ ne sone
i nformati on should be collected sonetine down the
road, whether it's collected by DOE or we have the
option of going onsite and doing sone tests of our
own. Whet her we have t he budget or decide to do that,
| have noidea. | nean, |I'l|l probably be | ong gone by
t hen.

So, yes, there will be a continued active
oversi ght program That will probably consi st both of
i nspections and technical staff interactions, perhaps
not too dissimlar to themhaving in the past.

MEMBER RYAN:. Jeff, it seens to nme you' ve
outlined really three maj or conmponents to your vision
of performance confirmation as a topic. One is to
have a techni cal plan of what |I' mgoi ng to nmeasure and
why, and how all of that technically Iines up sonehow
with the safety questions of the safety case or the

safety requirenents. And | use those safety terns in
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t he broadest sense.

The second is an adm nistrative plan for
how DCE want s t 0 manage thi s programover tine -- tine
being a long ti me, decades rather than nonths or that
ki nd of thing.

And then, thirdis howthat will transl ate
into the NRC s oversight role through its inspection
and evaluation of that plan. Have | got the three
parts that are in your mnd right in kind of a general
way ?

MR. POHLE: That sounds reasonable to ne.
And, in fact, | never -- until we started doing the
Yucca Mouuntain Review Pl an, this mnagenent,
adm ni strative aspects, | started renmenbering ny
experiences fromother facilities. Woa, whoa, whoa.
You know, the regulation really doesn't specifically
deal with that, but that's a fact of life. A program
has to be managed, and generally we want |icensees to
do things are i nspectable, and we're going to have to
get into that. And DOE has certainly cone to that
realization later in tinme.

As the tine approaches, a | ot of areas of
the |license application -- whether it's operations --
you can imgine the types of procedures and

operational -type inspections that will be done in
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terms of just real-tinme worker safety. And in that
saf ety assessnent there's a whol e worl d of managenent
and administrative aspects that wll have to be
devel oped and incorporated into the |icense
appl i cati on.

MEMBER RYAN: You know, | think it's
hel pful to thi nk about John Kessl er's comment, in that
if you do that well, of thinking about the techni cal
aspects, the managenent aspects, and how they |ead
into an i nspection and oversi ght aspect, you can, you
know, not create a huge burden, but you can al so think
about it as being trenendously prescriptive and
burdensone. And | guess the art will be to have an
effective and useful programthat doesn't create an
i nordi nate anount of weight to go with it.

Thanks.

Any ot her comment s fromt he panel nenbers?

MR POHLE: Can | nake one closing --

MEMBER RYAN: Yes, please.

MR, POHLE: -- comment?

MEMBER RYAN. Absol utely.

MR. POHLE: Post-cl osure nonitoring --
there is arequirenent -- | thinkit's in 6322 -- DOE
wi || have to have sone post-closure nmonitoring planin

the license application. And that neans after
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per manent cl osure, and we do not consi der that part of
performance confirmation.

So you are correct, per f or mance
confirmation ends at permanent cl osure. There's a bit
of a question mark as to what post-closure nonitoring
will be, but it's not addressed under Subpart F.

MEMBER RYAN: Thanks very nuch, Jeff.
Appreciate it.

We' Il nove right to our next tal k, which
is by Deborah Barr from the Ofice of License
Application Strategy, U S. Departnent of Energy.

" m going to ask everybody's i ndul gence
and that we break pronptly at 12:10. The conmttee
has anot her neeting scheduled in its lunch hour. So
if we could do that, we'll stop our question
di scussion at 12:10 precisely, so we can get on to
that other activity.

Thank you very nuch.

Debbi e, good norni ng. Wl cone.

M5. BARR  Thank you. [|'m Debbie Barr,
and | am the DCE technical |ead on the perfornmance
confirmation --

MEMBER RYAN: Maybe you could pull the
m crophone a bit cl ose.

M5. BARR  Sorry.
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MEMBER RYAN: There you go.

M5. BARR Thank you. GCkay. |'mthe DCE
t echni cal | ead on performance confirmation, and we're
happy to be here to talk with you about this today.

Overview, yes.

Actual ly, whilel'mwaiting here, | should
probably nmention, for those of you who picked up the
bl ack and white copies that were out inthe -- outside
the doors, they are mssing half the pages. W had
done themdoubl e-sided. W were trying to save a few
trees. But instead we |ost half of the information,
so -- okay. Al right. Soif yougot it first thing
t hi s norni ng, then you probably got one of the reduced
copi es.

Ckay. So, basically, what we're going to
hear about today, what you're going to hear about
today, is I'mgoing to start off by tal ki ng about our
vision for the performance confirmtion program and
|'"'m going to talk about what our focus was in
devel opi ng Revi sion 2 of the performance confirmation
pl an.

After | talk with you this norning, then
you'll hear fromKaren Jenni, who will then go on to
di scuss the deci sion anal ysis process that we used in

devel oping the list of activities that would be a part
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of our program Follow ng her in the afternoon wll
be JimBlink, and he is actually going to wal k through
t hose activities, give you a descriptionof them and,
you know, describe those key conponents of the
program

And then, at the end of the day, you'l
hear fromme again, and what |'mgoing to do is tell
you where we're going fromhere, what our next steps
are, what you can expect to see in the future.

Next sl i de.

So first off, 1'd like to set it in
context of the bigger picture. Per f or mance
confirmation is not the only testing and nonitoring
program that will be taking place now and in the
future. There are a nunber of other prograns, and
this slide actually just represents probably not
anywhere near as many as there will be.

The ones that are in that nasty yellow
color are the ones that are culled out in the
regulation, in 10 CFR 63. And, of course, the mddle
one on the bottomis the NRC-specified test, and the
reason why there is the arrows pointing at all of the
ot her ones i s because they, of course, can specify --
the NRC can specify any test in any of those

regul atory-required prograns.
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There is al so the science and technol ogy
program and |I'm not sure if he's here now, but I
heard that Bob Budnitz m ght be wandering in and out
today. And if heis, if you have any questi ons about
t hat particul ar program then he coul d answer themf or
you.

And so what we're here to tal k about today
is one of these prograns, and that is the performance
confirmation program

Ckay. So what is the difference between
this program and any of the other testing and
noni toring prograns which mght take place? The
performance confirmation program has certain goals,
and it has a specific focus.

And those are laid out fairly clearly in
10 CFR 63, and those are things like the activitiesin
t hat programwi || be specifically designed to confirm
what we have laid out in our license application.
This programalso will be testing the functionalities
of the total system as well as the barrier
per f or mance.

O her testing and nonitoring prograns wil |
have a nunber of ot her goals, and those nmay be things
i ke increasing confidence or meeting ot her regul atory

requirenents. Now, this is not to say that
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performance confirmation activities thenselves wll
not i ncrease confidence. In fact, they probably wll
to some extent. However, that is not the sol e purpose
of those activities.

The performance confirmation program has
a specific role, and there are requirenments of it.
And they are, as | nentioned before, laid out in
10 CFR 63, and they were described by Jeff Pohle
earlier.

Basi cal | y, to paraphrase, the NRCrequires
that our PC plan will be a part of the Ilicense
application, and also that this program wl]l
denonstrate that the total system and the subsystem
conmponents are behavi ng as expect ed.

W have actually been working on
devel opi ng the performance confirmation program for
quite a nunber of years, and we've gone through
several iterations of the plan in the past. W have
had various different methods that we were using to
devel op the program And over tine, in the past we
have also had a small nunber of interactions wth
ot her organi zati ons.

As a matter of fact, | think there may
have been a presentati on before the ACNWin the past

on this as well. And then, there was al so the EPR
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wor kshop that took place in 2001.

In the interactions that we've had, we
gained a lot of valuable feedback from other
organi zati ons, other agencies, and we're hopi ng that
inthis programwe' ve done a good j ob of i ncorporating
the things that we've learned from those other
i nteractions. And so approximately a year ago we
deci ded t hat we needed to reassess the programthat we
had in place, that we needed to revise it and update
it.

And so with that in mnd, there were a
nunber of reasons why we chose to do that at that
tinme. First off was that there was a finalized
10 CFR 63 that was then avail abl e, and then there was
al so the expectations that were laid out in the Yucca
Mount ai n Revi ew Pl an.

The previ ous performance confirmation pl an
focused on principal factors, and now we wanted to
update it toreflect the barriers that were i nportant
towaste isolation. We wanted to take a ri sk-inforned
approach and determ ne a programthat would confirm
each barrier's performance as well as the total
system

And then, we also wanted to ensure that

the program we had in place was consistent and
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conpatible with repository operations.

So what was our vision? Wat was our plan
for developing this progran? The first thing, of
course, that we considered was that it had to be based
on 10 CFR 63 requi rements, and al so what we coul d read
into the expectations in the Yucca Muntain Review
Pl an.

Now, keeping inmndthat the purpose, the
exi stence of this programis because it is called for
intheregul ations, the goals and the requi renents are
clearly | aid out there. However, we did not just stop
there. We didn't confine ourselves to neeting the
wor di ng of the regul ati ons, or do a checklist agai nst
t he phrases within the regul ati on and say, "Okay, we
need this test to meet this one, and this test to neet
this one.”

| f we had done that, we would have ended
up with a program that [|acked depth and an
understanding of the critical aspects of what makes
the repository function as a whole, as well as the
i ndi vidual barriers.

And so that brings us tothe second point,
whi ch was that we wanted to | ook at those things that
are truly inportant to the performance of the

repository. And so we believed that we were neeting
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not only the specific requirenents of the regul ation
but the intent as well.

Not all activities are equal in value.
And so in our vision of the performance confirmation
program we needed to | ook at how we coul d determ ne
how conpl ex an activity needed to be, to what extent
we needed to do it, how nmany activities were
appropriate to do.

We needed a way of prioritizing the kinds
of activities that we m ght do and assessing themfor
their inportance to telling us what was really
significant.

W also needed to -- as part of our
vi sion, we needed sonething that was not going to
drive the design requirenents, but was actually going
to be conplenentary to it.

And | astly, the performance confirmation
program should support a |icense amendnent for
closure. It should provide us with the information we
need to be able to close.

So what you're going to hear about in the
next talk from Karen Jenni is how we used a multi-
attribute utility analysis to develop our |ist of
activities. This is a conbination -- this was a

nmet hod that was used to conbi ne technical judgnents
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about activities as well as nanagenent val ue j udgnents
when you've got varying degrees of inportance of
di fferent goals.

And so this is the nethod that we used to
conbi ne al | of those together in determ ningthe val ue
of each added activity to the program

Now, while in the past we took a t op-down
approach to developing the program this one is
actual Iy nore of a bottons-up approach. But that does
not in any way suggest that we did not incorporate
TSPA or the insights gained from that in the
devel opnent of the program That was very nuch a
factor in the process that we used.

The performance assessnent uses barriers
and scenarios as a basis for decision analysis. And
al so, there were performance assessnent technical
staff that provided their input as far as the
technical insights that went into the decision
anal ysi s process. Perf ormance assessnent mnanagers
provi ded managenent val ue judgnents.

And when we talk about perfornmance
assessnent her e, we're talking about process
extraction as well as total system

So where are we going from here? [|I'm

going to talk nore about this in the afternoon at the
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end of the day. But | did want to briefly cover it
here, because |I'm hoping to make you aware of what
i nformati on we have to share t oday versus what has yet
to be devel oped.

And so as you consider the information
that you hear about today, if you can set it in the
cont ext of what we have yet to do, hopefully that will
help you wunderstand what information there is
avai |l abl e right now versus what we may have to defer
to some later point in tine.

And so at this point in tinme, Revision 2
of the performance confirmation planis currently in
Department of Energy review. This plan, Revision 2,
basically will capture everything that you hear about
today, and that is the decision anal ysis process, the
devel opnent of a program

And basically, this revision of the plan
sets the context for why we believe we have the right
program what the rationale was that went into it.

Then, Revision 3 of the perfornmance
confirmation planis schedul ed for spring of 2004, and
that's where we tal k about how we then inplenent the
programdescribed in Revision2. It will include such
activities as further definition of the activities in

t he program What you' re going to hear about today is
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afairly high-level description. There's not alot of
detail in it, and that detail wll be devel oped
further in Revision 3 of the plan.

There will be a crosswal k to current and
previ ous testing. We'll establish the expected
baseline for all of the activities in the performance
confirmati on program and we will al so establish the
bounds and tolerances for the parameters in the
program

There will be nore discussion of the
managenent and adm ni strationissues, and then we wi ||
also identify the needed test plans and define the
process for which we report to the NRC on any
vari ances, significant variances, in the val ues that
we -- in the activities that we perform And we'll
al so descri be the corrective action steps that nmay be
appropriate given those vari ances.

And then, of course, lastly, contingent
upon a successful license application, we would then
inplenent the program that's described in the
performance confirmation plan. And, of course, that
woul d be to nonitor, test, and collect data, analyze
it, and report to the NRC on any significant
variances, take the appropriate corrective action

st eps.
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Sothat's all | had for this norning. Can
| answer any questions?

MEMBER RYAN: Debbi e, thanks very much
| guess we'l |l hear over the next several presentations
sone of the details, and |I'm sure everybody has
guestions about what those are going to be. So are
t here any questions on the general approach and what
we're going to hear over the next severa
presentations?

CHAI RMVAN GARRICK: | only have one, and
it's back to this question of the performance
confirmation activities that are taking place during
site characterization. Arethere any activities going
on right now that you would anticipate would carry
over into performance confirmation? And except for
the near field, isn't nowa very good tine to really
start performance confirmation where you have good
access and freedom from other operations that are
goi ng on, and so forth?

M5. BARR Right. Well, as we get to Jim
Blink's talk, he's going to talk about the specific
activities. And 1 think that you'll see quite clearly
t hat sone of those activities seemvery, very cl osely
related, if not the sane, as sone activities that are

currently goi ng on.
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| think the concern that was expressed by
Steve here was that, organi zationally, we do not have
anything formal ly | abel ed as perfornmance confirmation.
However, we look at it from the standpoint of
information flow. And the information that's flow ng
fromthe activities that are currently going on now
are what feed into performance confirnmation.

They are setting the baseline for what
will carry forward as a part of the plan. They are
providing us with the information that we needed in
order to assess whether they truly were inportant to
be included in the performance confirmation program

And so in Revision 3, we will make that
crosswal k. And yet | think that you'll see
undoubt edl y that sonme of the activities that Jimw ||
talk about later do appear to be things that are
currently going on now and will continue to go on in
the future.

MEMBER RYAN: Debbi e, just one quick

qguesti on. And if we're going to cover it later,
that' Il be fine. You nentioned perfornmnce assessnent
and rmanager - provi ded, managenent val ue judgnment. |1'm

curious what managenent val ue judgnents neans.
M5. BARR: Well, | think Karen is probably

going to be going into quite a bit of detail on that,
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but very generally --

MEMBER RYAN:. Ckay.

M5. BARR -- what | would say is that
when you have t echni cal peopl e | ooking at the vari ous
different areas -- for instance, you have -- we have
t echni cal peopl e | ooking at waste form You know, we
have technical people |ooking at using above the
repository. We didit barrier by barrier, and we had
the appropriate technical people involved in the
assessnment of those particul ar areas.

And yet when you then look at it froma
hi gher level, and you say, "Okay. Are these two
barriers of equal value?" O, you know, froma bi gger
pi cture perspective, what are the kind of judgnent
calls that you need to make --

MEMBER RYAN: So the basis for this val ue
judgnent, the value is in its appropriate -- or its
relationship to the safety question? 1Is that where
t he value cones in? | nean, the real focus to ne is,
what are they valuing? You know, is it an inportant
safety question, or is it a technical question that
woul d take a | ot of noney to do experinments to resol ve
it, or both, or, you know, that kind of thing.

M5. BARR No. W're --

MEMBER RYAN. |s there a hierarchy there?
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M5. BARR Yes, we're not talking about
managenent judgnent, you know, values as far as |i ke,
oh, this costs too nmuch, and that doesn't. You know,
it wasn't that kind of judgment.

So I think -- tell you what, if you
haven't gotten a satisfactory --

MEMBER RYAN: 1'Ill cone back to it.

M5. BARR -- answer to your question
after Karen's talk --

MEMBER RYAN: It's a great start. Thanks.

M5. BARR -- you can readdress it.

MEMBER RYAN: George?

MEMBER HORNBERGER:  Debbi e, your -- the

very last bullet there -- again, | recognize that |'m
not asking a detailed question here, but just in
general. So if we get to this inplenent perfornmance
confirmation plan, we say, "Take corrective action
shoul d significant variances arise.”

So have you had the discussions to go in
the direction of how you deci de whet her something is
significant? And I'mthinking in particular, you are
going to be doing -- a lot of this perfornmance
confirmation is going to be |aboratory tests. Have

you thought a |ot about what the term "significant

vari ance" nmeans in this case?
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M5. BARR Well, | think in this case

probably by "significant variance" what we nean is
when it reaches that threshold of whenit's reportable
to the NRC. Now, clearly, that doesn't nean that we
don't do anything until it reaches that stage. W, of
course, will be doing our owm internal data anal ysis
and forecasting of the information avail abl e.

And so, clearly, it wouldn't get to the
poi nt where, you know, we would have to report it to
the NRC, and we'd just say, "Well, you know, we don't
know what it nmeans. W haven't |ooked at it."

So corrective action steps here | believe
mean what happens after it beconmes reportable to the
NRC. And that, you know -- again, |I'll address this
alittle bit nore at the end of the day, but that can
be anywhere from nodi fying our nodels all the way up
toretrieval. So there are a nunmber of possibilities
there, and they're not all necessarily extrene.

MEMBER LEVENSON: |'mnot sure this is a
basic part of performance confirmation, but it's an
important simlar kind of thing. |Is there currently
a program for determning the background, the
radi ati on, and the exhaust gas fromthe tunnels and
drifts and its variation with baronmetric punping, so

t hat you have a background agai nst whi ch t o know what
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you're seeing when you get to performance
confirmati on?

M5. BARR: Well, for those activitiesthat
we have i nformati on on now, that information that has
been collected to date will serve as the basis for
devel opi ng t hat basel i ne. However, there are a nunber
of activities, as was stated earlier, that won't even
start until we begin construction on a repository or
even after enplacement. And for those periods of
time, we would need to devel op baseline information
for those activities.

MEMBER  LEVENSON: So you're not
determ ning baseline -- things |ike radon due to
barometric punping from the nountain, which can be
done now, is not being done.

MS. BARR: No. If it can be done now,

that -- the work that is currently ongoing is what
will be providing the basis for that baseline.
MEMBER RYAN: Questions from panel

nmenbers? GCh, yes, John. Sorry.

MR. KESSLER: A followup on this very
last point. | guesstonmeit'srelated to Jeff's talk
in terms of talking about all of this freedom of
approach, which | think is a good thing. So it seens

as if NRC has given DOE the rope. WII| we hear about
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how the I|icensing approach -- anything about the
i censi ng approach? You know, the tech specs versus
I i cense anendnents versus -- you know, howis it that
DOE m ght propose that this -- all of the aspects of
per formance confirmati on get taken care of in a formal
i censi ng approach?

M5. BARR. |I'mnot sure | understood the
guestion. Could you --

MR. KESSLER: In Jeff's talk, you know
t here were questions about, well, it could be Iicense
anendnents, could be tech spec changes, could be
sonething else. Internms of when you take corrective
actions and you tal k about triggering NRC, you know,
notification, when DOE puts this in the license
application, what is the licensing nmechanisns that
they intend to use, saying, okay, if it gets wthout
such-and-such range, we'll come back for a |icense
anmendnent after we do XYZ, or we plan to devel op a set
of tech specs that -- to |live under.

You know, what are those conditions of
operation that DOE is proposing that NRC is clearly
asking for DOE to take the lead on? WII we hear
about those?

M5. BARR: | believethat's part of what's

enconpassed in Revision 3, in that we would devel op
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t he correction action steps that we would foll ow. And
t hen, of course, it's up to the NRC whet her t hey woul d
accept what we propose or not.

MR. KESSLER: Is this going to be
somet hi ng that m ght be the subject of a future tech
exchange before you actually conmt to sonething?

M5. BARR | think it probably would be
appropriate for that. There is certainly nothing
definitely planned right now, but that's certainly an
appropriate thing to do before we submt a |icense
appl i cati on.

And, actually, | should probably -- you
know, you pointed out that, you know, NRC has gi ven us
the rope to, you know-- | would like to point out in
response to sone of the conmments earlier, we are not
t aki ng the approach of, you know, what's the m ni mum
necessary that we can get by with? And we're not
t aki ng t he approach of, what's the maxi numso we can
get a license application, and the negotiate |ater.

That is certainly not the approach that
we're taking. And I think we've put a |lot of hard
work into this, and I think we've come up with a
program that really neets the intent of the
regulation. It really does.

MEMBER RYAN: |s there one | ast question?
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Heari ng none, thank you for introducing what will be

aninteresting afternoon | think, Debbie. Thanks very

much.

very much.

(202) 234-4433

W' |l resume pronptly at 1:15. Thank you

| turn it back to you, M. Chairnan.
CHAl RVAN GARRI CK:  Done.

(Wnher eupon, at 12: 05 p. m, t he
proceedi ngs in the foregoing matter went

off the record for a lunch break.)
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AAF-T-EERNOON S-E-S-S1-ON
1:17 p. m

MEMBER RYAN: Qur next speaker i s nearby.
Oh there you are. | didn't see you sitting over
t here.

Karen, wel come, and thanks for being with
us this afternoon. Your presentation is entitled
"Decision Analysis Process, Views to Develop a
Performance Confirmation Program" You have our
undi vided attention. Thanks for being here.

M5. JENNI : Thank you very nuch. ['"'m
going to talk about the process that we used to
devel op the performance confirmation program |'m
going to talk in quite a lot of detail about sone
things that | heard interesting this norning, so
hopefully, 1'lIl be able to capture your attention

"' mnot going to tal k about the specific
activities that are included on the program ['"'m
going to get you right up to that point and then a
littlebit later this afternoon, JimBlink is goingto
tal k about the activities that are in the program

First, let ne give you just alittle bit
of brief background about the methodol ogy and the
approach and then I'm going to wal k through each of

the three phases of this process in some detail and
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|"'m going to give you sone exanples. There are, |
t hi nk, one or two that you sawin earlier presentation
on this before |I had exanples. | know John Kessl er
did and now |'ve added sone detail in ternms of
speci fic exanples of activities that were eval uated
and how t hey were eval uat ed.

A key distinctionthat we nade early onis
a distinction between individual paranmeters or
activities and a set of activities or what we call a
portfolio. W separated the evaluation of paraneters
or activities fromthe evaluation of portfolios. A
key point is the best set of activities, the best
performance confirmati on programor portfolio, doesn't
necessarily result from just ranking all of the
potential activities in order of benefit or cost
benefit and so | think fromthe top dowmn. There are
other things that may cone into play that are
inmportant in creating the correct set of activities.

There are a lot of activities as you'll
see, close to 300 activities that were eval uated.
Wl |, there are al nost infinite nunber of conbi nations
of activities or portfolios. It was not feasible to
eval uate every possible portfolio, so we started by
eval uating activities and we created portfolios |ater.

Slide, please?
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(Slide change.)

M5. JENNI: W had a techni cal exchange at
t he end of February where we got alittle bit w apped
up around term nology, so this tinme |I put all the
definitions up front and 1'Il try to stick with this.
It's kind of a crib sheet for me and for you.

Paraneters are t hi ngs t hat can be neasured
or observed. They can be related to performance
assessnment nodels. They can be nodel inputs. They
can be nodel outputs. They can be internediate
results. It's something that the program could
potentially neasure or observe.

A data acquisition nmethod is a nmeans to
neasure that paraneter. There are a couple of
exanpl es here of paraneters and data acquisition
nmet hods. This conbination of a paraneter and a data
acqui sition nmethod we call performance confirmation
activity or candidate performance confirmation
activity.

In some cases, | think you'll see later
on, there are several different approaches proposedto
neasure the sanme paraneter, so those are different
activities, sanme paraneter, different data acquisition
net hods | eads to several different activities.

Portfolio then is a <collection of
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activities that could form the basis for the
performance confirmation program and the program
itself isthe sel ected set of performance confirmation
activities. So l'mgoing to keep ny crib sheet out,
because sonetinmes | slip up.

The approach we used here is decisional
anal ysis approach. Wy did we go with an approach
like this? Well, it's |logical and proven and tested.
It provides a consistent basis for evaluating and
conmparing activities. It addresses the fact that
trade offs between different objectives and goals
m ght be necessary and probably the key point for us
is that it allows us to take advantage of the
appropriate expertise at the appropriate point inthe
process.

So technical judgnents that go into this
which are the potential inpacts of including an
activity on the objectives of the program there are
al so managenent val ue judgnments which I'I1 tal k about
in sonme detail in about 10 nore slides. But they are
basically judgments about what's inportant for the
program and how inportant are those objectives
relative to each other

The conbination of those technical

j udgnents, what are the inpacts of this activity and
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t he val ue judgnents, howinportant are those i npacts,
combine to give us a figure of merit or what we cal
autility of each activity.

Next slide, please.

(Slide change.)

M5. JENNI: I"m just going to breeze
t hrough this slide, but for those who are interested
in the mathematics, the basis here, as Debbie
mentioned, is nmulti-attribute utility analysis which
is that aspect of decision analysis that focuses on
val ue nodeling, on quantifying inpact on nmultiple
obj ecti ves.

There's a five step process here which
you'll see that we i npl enmented i n Phase 1 which is our
next slide. The overall approach had three phases.
In Phase 1, we went through and we eval uated
activities internms of howthey nmet certain criteria.
I n Phase 2, we took those activity eval uati ons and we
devel oped a set of alternative portfolios and thenin
Phase 3, we selected a base portfolio and nodified
t hat based on nmanagenent judgnents.

The steps in Phase 1 are shown on this
slide. And they map to the five steps in the MJA
process on the previous slide. The first stepis a

managenent judgnment about what's i nmportant. What are
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we trying to acconplish wth the perfornmance
confirmation activity? Howdo we neasure the val ue of
an activity?

The second step onthe -- | can't do this,
onny left, your right, are technical judgnents, so we
went to technical investigators and asked them to
define candidate activitiesinlight of the objectives
that are inportant and then evaluate how all those
activities neet the objectives of the program

Si mul t aneously, on the nmanagenment val ue
judgnment side, the perfornmance assessnment nmanagers
assigned basically weights, relative values to the
di fferent objectives and then agai n that conbi nation
gi ves you the overal |l value in Phase 1 of an activity.
' mgoing to go through, each of these boxes has one
or possibly two slides associated with it.

The first stepwas to definethecriteria.
We've got three. Chris had four, but they're pretty
simlar. We formed our workshop that involved
techni cal investigators in the different nodel areas,
performance assessnent, analysts, DOE staff. It was
a pretty big group. And we spent a day tal ki ng about
performance confirmation activities and how do you
judge the value of a performance confirmation

activity.
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And what cane out of that workshop was
three or four, depending on how you parse that first
bullet, criteriathat were judgedto reflect the val ue
of an activity. It was the sensitivity of barrier
capability and/or system perfornmance to that
paranmeter, the confidence we have in the current
representation of that paraneter, and then the
accuracy w t h whi ch you can neasure that paraneter, so
| think the direction of preference here is pretty
cl ear. If you' ve got a paraneter to which system
performance is very sensitive, you have |ess
confidence inits current representati on and you can
neasure it very accurately. That's something that's
a pretty good candi date for performance confirmation.

On t he ot her hand, if you' ve got sonet hi ng
t o whi ch performance barrier or systemperformance is
insensitive, you're very confident in your current
representation and you can't neasure it very
accurately anyway. It's one of those things that you
can't nmeasure. Well, that's not a very good thing to
i nclude in your performance confirmation activity.

Next slide, please.

(Sl'ide change.)

M5. JENNI : The next step was to say

conceptual |y how do these three or four criteria rol
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up to form how do we take inputs on those criteria
and estimate the value of the activity? This slide
will kind of slowy walk you through the process.
VWhat we're looking for is an overall nmeasure of
benefit. W said that's a function of the val ue of
"perfect information" which | put in quotes because
that's not ever available. You never know anything
with certainty. And the accuracy with which the
proposed activity neasures that.

So how valuable is it if you could know
it? And then how well can you know it?

The val ue of "perfect information" thenis
a function of those three -- drawn from the three
criteriawe nmentioned. It says will this hypothetical
perfect information change your estinmate of system
performance, of barrier performance or change your
conceptual nodel s?

| f you go down just a couple nore --

(Sl'ide change.)

M5. JENNI: Those things then tie
specifically tothe criteria on the previ ous page and
they tie to questions that we asked of the technical
i nvesti gat ors. On the other side, accuracy, how
accurately does this activity or data acquisition

nmet hod neasure the paraneter. W definethree aspects
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to accuracy. How accurately does it capture tenpora
changes in the paraneter? How accurately does it
capture spatial variability in the paraneter? And
then how directly do you neasure that? ls it
sonmet hing that's a direct neasurenent of what you care
about or is it sonething that several steps renoved
where you have to make a nunber of inferences to get
fromyour measurenent to the paraneter that you care
about .

Next slide, please.

(Sl'ide change.)

M5. JENNI: Those bl ue boxes at the bottom
of the slide, for those of you that have col or copi es,
t he ones at the bottomfor those of you who don't, al
tie to specific judgnments that we coul d ask techni cal
experts to estimate for an activity. What we di d was,
rather than just give themthis |list and say how does
your proposed activity conpare agai nst thesecriteria,
we developed a pretty detailed set of questions.
Devel oped a questionnaire where for each of those
criteria there was a set of questions.

Yes?

MEMBER RYAN: | was just going to ask on
that point, howis it different fromdoing sort of a

nunerical sensitivity anal ysis where you don't haveto
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rely on a judgnent or a val ue here, you can cal cul ate
it?

M5. JENNI: Some of the activities did not
tiereally tightly to TSPA nodels. Sonme of themdid
and in those cases we went to the technica
i nvestigators who were nost famliar with the node
and asked themto use their judgnment and you'll see
the detail in the questions in just a mnute. They
tiepretty closely to PA. But there were al so aspects
and we wanted to allowfor activities that didn't tie
directly to a PA nodel input or a PA nodel output.

We used a questionnaire just to make sure
t hat everyone was answering the same questions. You
say you're highly confident in this paraneter. If |
say it and you say it, it mght nmean different things,
but if we wite down exactly what it nmeans, then we at
| east know we're saying the sane thing when we say
hi ghly confident.

So next slide, please.

(Sl'ide change.)

M5. JENNI: The way we got the first set
of technical judgnents is we held a series of
wor kshops where we net with the technical
i nvesti gators and t he performance assessnent nodel ers,

so with each nodel area, roughly equivalent to the
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barriers. W gave themthe questionnaire. W talked
about the process, about the criteria and we sat with
t hemwhi | e t hey devel oped aninitial candidate |ist of

performance confirmation activities. So we said in
i ght of these objectives of the programor criteria,

what's the set of activities that you m ght propose?
And we real | y encourage themhere t o be conprehensi ve.

Anything they thought would be valuable on any of

those criteria, propose it, initially, and then we
went through an exanple. W went though with them
this questionnaire. Let's evaluate it against the
criteria. Now you know how to evaluate it and then
t he nodel ers went off, the technical experts went off

and i n t heir own wor kshops went t hrough t he eval uati on
for all of their paraneters.

Next slide, please.

(Sl'ide change.)

M5.  JENNI : In addition to having
eval uati ons fromthe techni cal experts, we had a snal |
group of two dedi cat ed i ndi vi dual s who eval uat ed every
activity. There were nore general technical experts
than really deep in a particul ar nodel area. And the
goal there was just to provide another consistency
check. You get sone consistency by using a detailed

guestionnaire. You get that sort of within a nodel
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area, but to ensure consistency between nodel areas
that the people were famliar with an aspect of the
natural systemare interpreting questions the sane way
that people who are famliar with say the waste
package barrier

We had t hese two peopl e who eval uat ed al
the activities and then they nmet with each of the
groups to kind of reconcile differences. The whole
purpose of this little exercise was to ensure
consi stent interpretation of the questions across the
di fferent groups.

Once t hat was achi eved, those eval uati ons
went away and we stuck for the rest of the analysis
with the evaluations that cane from the technical
experts in each area.

Next slide, please.

(Sl'ide change.)

M5. JENNI: Nowthis slide, for those who
are trying to follow along in their printed copies,
this differs a little bit. The next two slides in
your printed copies capturethe informationthat we'l]l
go through here.

This is the conceptual framework that we
went through for howcriteriarolled up to val ues. |

want to go through at |east a couple of these in
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detail .

Next slide, please.

(Sl'ide change.)

M5. JENNI: Here's an exanple of one of
t he questions that the technical experts were asked
about their proposed activities. This was the
qguestion that has to do with system performnce and
they were asked to assume that the paraneter lies
outside of its currently nodeled range and then
estimte how nuch that woul d change the estimte of
total system performance.

To answer thi s questionthey had avail abl e
to themall of their know edge in the technical area.
They also had sensitivity analyses for the TSPA,
sensitivity analyses for the particular node
conponents and they were asked to incorporate all of
t hat know edge into an answer to this question

Next slide, please.

(Sl'ide change.)

M5. JENNI: Again.

(Sl'ide change.)

M5. JENN : That was conmbined with a
qguestion about confidence. This was the one
confi dence question. It basically asked howconfi dent

are they in the range of this paraneter. Could be an
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input. Could be an output. How confident are you
t hat that nodel range won't be exceeded in the 10, 000
year performance peri od.

Next slide, please.

(Slide change.)

M5. JENNI: And one nore.

(Slide change.)

M5. JENNI: The answers to those two
guestions conbined to give you an answer to this
question about how likely is perfect information to
i npact systemperformance. | think you ve got all the
guestions on one of your slides and naybe we can j ust
page down until we get -- keep going until | stay
st op.

(Sl'ide changes.)

M5. JENNI: Right there. The questions
fromthe questionnaire at the bottomtie directly up
to this val ue of hypothetical perfect information and
that's the first place where anot her set of managenent
val ue judgnents cone in. W have these three aspects
to value of information. WII that i nformati on change
estimate and system perfornmance, barrier perfornmance
or of the conceptual nopdels? Those three inpacts
combi ne to capture the value of information based on

how i nportant managenent thinks it is to capture
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changes i n systemperfornmance, barrier performance or
concept ual nodel s.

So we'll talk later about those rating
judgnents in there. Those are the W on your slides.

Next sl i de.

(Sl'ide change.)

M5. JENNI: There are also a set of
simlar questions related to the accuracy conponents.
Here we asked how confident are you that information
collected in the activity accurately represents
temporal changes. And in this case we just had a
constructed scal e going fromhighly confident to not
at all confident or inthis caseit's not even trying
to capture tenporal changes. That woul d be sone of
the | east accurate if you' re not eventryingto highly
confident that you've captured tenporal changes.

Next sl i de.

(Slide change.)

M5. JENNI: Just page down agai n.

(Sl'ide change.)

M5. JENNI: Agai n.

(Sl'ide change.)

M5. JENNI: Go down until we get the top
equati on.

(Sl'ide changes.)
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M5. JENNI: One nore.

(Slide change.)

M5. JENNI: Thank you. And we can cone
back to any of these questions, but the basic concept
here i s nowthe bl ue boxes across the bottomw th the
guestions are questions that were asked of technical
experts nost famliar with each nodel area and those
wer e conbi ned usi ng managenent val ue j udgnents about
the relative inportance, the W on that chart to
capture those two aspects that we care about. How
valuable is the information if you could collect it?
How accurately can you collect it and then those are
conbined to give this overall utility val ue.

Next sli de.

(Slide change.)

M5. JENNI: One nore.

(Sl'ide change.)

M5. JENNI: Now | want to talk a little
bit about the nmanagenment val ue judgnments. There were
two types of judgnents that were necessary. They were
t he wei ghts that we tal ked about and there were al so
some withincriteriajudgnments that construct a scal e
that we talked about that | showed you with the
confi dence. Those need to be tied to val ue judgnents

and | have an exanple of that on the next slide. But
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et me tal k about this process.

W net with -- on that bottombullet, we
had a group of about eight nmanagers from the
performance assessnent project. They went through an
exerci se where they first reconfirmed that we had t he
right criteria, so they endorsed these are the right
criteria. They | ooked at the questionnaire and at the
netrics and then they answered a series of trade off
guesti ons desi gned around exactly the sanme scal es and
metrics usedinthetechnical questionnaireto devel op
t he val ue judgnents.

Next slide, please.

(Sl'ide change.)

M5. JENNI: Here's an exanple of one of
the metrics. This is the scale that the technica
experts use to evaluate howwel | this activity capture
spatial variability in the paraneter assum ng that it
was a paraneter that did vary spatially.

The managers | ooked at thi s sane scal e and
t hen assigned rel ative values in terns of accuracy to
each of these aspects of the scale and that's on the
next slide.

(Sl'ide change.)

M5. JENNI: Ontheright is the summary of

t hose judgments. There were ei ght managers invol ved
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inthe assessnment. They tal ked about the scale. They
did individual assessnents. They tal ked about
differences in opinion and they reeval uated and the
details are shown in the bar chart on the left. The
one thing | want you to get here is that the judgnents
of the different managers were highly consistent in
terms of how accurate or how valuable in terns of
accuracy are nmeasurenents that you are highly
confident captures the spatial variability, noderately
confident and so forth.

So this function on the left was used to
scal e the responses, the technical responses to the
spatial accuracy question into val ue responses.

Next slide, please.

(Slide change.)

M5. JENN : There's another type, the
second type of val ue judgment which I pointed out on
the slides are the weights, the relative weights of
the different criteria. W said there are three
aspects to accuracy, capturing tenporal changes,
capturing spatial changes and the directness of the
nmeasurenent. These are the weights assigned by the
managers to the inportance to overall accuracy of
capturing tenporal changes, spatial variability and

di rectness. So what they said was the nost inportant
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thing in terns of accuracy is capturing tenporal
changes in the paraneter. The next npbst is capturing
spati al changes and the |ast one is how direct the
nmeasurenment is.

You' re ahead of ne.

(Slide change.)

M5.  JENNI : The final set of value
judgments were the judgnents related to barrier
capability, so there's a criteria how sensitive is
barrier performance to this paranmeter. W also --
managenment al so said well sonmething that a barrier
that is less inportant to performance conpared to a
barrier that's nore i nportant to perfornmance probably
shoul dn't get the same value in the system So they
provided a set of weights for the  barrier
capabilities, for barriers thenselves, |I'msorry.

They used managenent judgnent. They used
the TSPA anal yses. They wused the sensitivity
anal yses, arisk prioritization report. They used a
series of one-on anal yses that are simlar to sone of
t he anal yses that EPRI has done. And they al so had
fairly lengthy discussions about the different
barriers and how to weight them in performance
confirmation.

You'll see these are -- they're pretty
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clearly tied to system performance.

Next slide, please.

(Slide change.)

M5. JENNI: We also did a rough estinate
of the costs of each activity. | think understanding
both the costs and benefits is inportant to the
deci si on maki ng process. You don't want to just
include -- well, there's a possibility if you just
| ook at the nost i nportant, nost beneficial activities
you'll end up with a very cost ineffective programif
you ignore the cost conponent. If you include
activities based only on m nim zing costs, you m ght
| eave out things that are very valuable. So we wanted
to capture both sides.

Costs cane into play in developing the
portfolios. 1'll talk alittle bit about that when we
tal k about Phase 2.

Next slide, please.

(Sl'ide change.)

M5. JENNI: Thisisjust alittle sumary
of where we started and where we ended up. We started
wi t h about 360 different activities. This is when we
nmet in the workshops and we asked the technical
i nvestigators to think broadly and develop a |ist of

everyt hi ng you t hi nk shoul d be consi dered. Duringthe
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eval uation, sone of those fell out, sonme of themwere
dupl i cated anong different groups and so forth. W
ended up with 287 activities for which we had an
activity, an estimted value and an estinmated cost.
W then went back one nore tinme to the technical
experts and we showed them the results of the
eval uations of their proposed activities. They had
provi ded us with conpl eted questionnaires, a list of
activities, conpleted questionnaires. W conbined
themw t h t he managenent val ue j udgnents and we want ed
to take them back to them and do a kind of reality
check. Does this nmake sense to you? I|f not, why not?
And we spent another day with them tal king through
what the eval uation came up with, what their reaction
to that was and we noted where they had excepti ons.

MEMBER RYAN: That's an i nteresting point
in that you spent a lot of time with the process
trying to elicit their opinions and deal with them
well. What was the -- can you give us somne insight
there as to why they didn't agree that their opinions
had been reflected?

M5. JENNI : For the vast mgjority of
activities, they did feel, yes, that matches what we
think it should match. There were probably fewer than

a dozen cases where they said that really doesn't make
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sense to ne. | think that activity is nore val uabl e.
W went back and we | ooked at their answers to the
guestionnaire. We couldtrace why it eval uated poorly
and they thought it was inmportant. But what we did
was it's just a tool, so we wanted to nmake sure we
carried the relevant information forward to the
deci sion makers. \Were they disagreed, we flagged
that in the docunentation.

MEMBER RYAN: Qut of how many portfolios?

M5. JENNI: No, they didn't have input to
the portfolios. Were they disagreed with where the
activities ranked -- we just within groups. So we net
with say the saturated zone nodel ers and we said here
are the 15 activities that you proposed. Here's how
they rank in terns of benefit. Wat's your reaction?
For the nost part, they said that matches ny
intuition. Sonetines they had questions, well, why is
t hat one down there? And then we would go back and
expl ai n the cal cul ati on, what i nput they gave us, how
it was rated by managenent, so why it ended up where
it did.

Most of the time that satisfied themand
sonmetimes it didn't and they said | still think it's
nore val uable. In that case, we just flagged that and

said we'll carry that forward in the portfolio
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devel opnent .

MEMBER RYAN. So with the exception of
t hose fl ags, they did agree that theresults reflected
t hei r opini on?

M5. JENNI: Yes.

MEMBER RYAN:  You might want to change
t hat bullet.

(Laughter.)

M5. JENNI: Ckay. Thank you.

MEMBER RYAN: Thank you.

M5. JENNI: Next slide, please.

(Sl'ide change.)

M5. JENNI: This is an exanple of two
activities, real activities that were proposed and how
we carried themthrough the evaluation, so | want to
wal k through this. The nunbers here refer to just
codes that we used to code the activities. Wen you
see the performance confirmation plan it will tag to
exactly to these nunbers.

One activity was hydraulic testing of
fault zone characteristics. Anot her was on-site
testing of invert materials.

The technical judgnments, just in words,
are listed there. Next slide.

(Sl'ide change.)
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M5. JENN : Next sli de.

(Slide change.)

MS. JENNI: One nore.

(Slide change.)

M5. JENNI : | want to wal k through the
conparison, how we took those general technical
j udgnents on the previous slide, and codified themto
get utility values. So it just went through the
qguestionnaire and we' || just page through this fairly
qui ckly and see where there are differences. So in
this case the two paraneters were both sensitive,
system performance was insensitive to both of these
paranet ers.

Next sl i de.

(Slide change.)

M5. JENNI: Next slide.

(Sl'ide change.)

M5. JENNI: And they were noderately
confident in both cases in the power representations
of those paraneters.

Next sl i de.

(Sl'ide change.)

M5. JENNI: One nore.

(Sl'ide change.)

MS. JENN : One nore.
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(Slide change.)

MEMBER HORNBERGER: Karen, your formula,
you're multiplying by answers to these questions.
don't get a nunber if | multiply something by C.

M5. JENN : The questions that are in
ternms of probability, we just used the probability.
So this answer Csays 75 percent, so the val ue used in
that equation is 75 percent. So in all cases where
the scale is probability, the nunber that was used in
the equation is the probability.

I n the other cases where the scale is not
interns of probability, the value function, the first
one that we saw where we saw how the managers
transl ated answers to the spatial variability question
to value, that's the value that was used in the
equati on.

Here's the first place where the
assessnments differed. In this case for the activity
159, they said barrier performance was highly
sensitive for that parameter and for the invert
materials barrier performnce was sonewhat sensitive
to that paraneter

Page down.

(Sl'ide change.)

M5. JENNI: Again.
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(Slide change.)

MEMBER RYAN:. Karen, we had one question

on that.

MR. KESSLER: We had one qui ck questi on on
that. | just want to understand what you're saying in
that you can back up, oh boy -- there we go.

For example, this is getting back to
sonething that was in Chris' talk originally, where he
was tal ki ng about in sonme cases there are paraneters
t hat may be used to a conservative range such that it
was a very broad range. And so what you're saying is
i nthose cases where you maybe went inw th this broad
range that you feel is conservative, you're going to
wi nd up with a bunch of F categories, neani ng that the
real nmeasurenent islikely to be just asmall fraction
of that range you put in PA. |s that what would be
happening in those cases where you're putting in
conservative val ues?

M5. JENNI: | think you'd capture that in
a different place.

MR. KESSLER: Ckay.

M5. JENNI: Right hereit's saying what is
t he nodel range, whatever it is and how sensitive is
barrier capability tothe full range of that paraneter

value. Sothisis atrue sensitivity question. If we
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page down - -

(Slide change.)

M5. JENNI: We missed it. Let's try to
get it. Page back up.

(Slide change.)

M5. JENNI: Again.

(Slide change.)

M5. JENNI:  Two nore.

(Slide change.)

M5. JENNI: That's -- it's the confidence
guesti on where you would get the inpact of a very
conservative range. So if you put in a highly
conservative range, soyou're really confident you're
not going to find anyt hi ng out si de of that range, then
you would score a D on this. It says we're really
confident in the curve range. W captured the bounds
of physical reality, so here you would say you're
confident that that range won't be exceeded.

MEMBER RYAN. Fair enough, but what that
neans is if you have a wi de range, you're only likely
to sanple froma small portion of the range in any
realistic test?

M5. JENNI: Correct.

MEMBER RYAN: But that wasn't considered

in that weighting that I was asking about?
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M5. JENNI : |'"m getting -- can we cone
back to that question? |'mnot quite sure | get it,
but --
page down.

(Slide change.)

DR. VEI NER: Coul d | ask a question before
you get away fromthat slide?

M5. JENNI: Yes.

DR WEINER Go back to that one.

(Slide change.)

DR.  VEI NER: You said when you had a
probability you just nmultiplied, used the probability
as your nunber. \What do you use in this case?

M5. JENNI: Mdpoint for the ones in the
-- for Band C and 5 percent and 95 percent for the
others. Just as a target.

DR. VEI NER: Thank you.

M5. JENNI: Page down.

(Sl'ide change.)

MS. JENN : |'m afraid we hung up the
presentation by going back and forth too many tines.

Now i f you can just continue to page down
until we get all the nunbers back on there. So you
can see the places and in your printed copy you just

have t he answers to the questions and howit flowed up
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in the calculation, so you can see where the
eval uation of the two activities differed and howt hat
translated into a pretty big difference in utilities
score.

You can keep going. Thank you.

(Sl'ide change.)

M5. JENNI: Back one.

(Slide change.)

MS. JENNI: Back one nore.

(Sl'ide change.)

M5. JENNI: So here, nowis when | w sh |
had a pointer. You can see the places just |ike you
could in the text where the evaluation of the two
activities differed. It differed in terms of
estimated sensitivity of barrier capability and in
terns of both of the key accuracy measures.

This difference flows up to a difference
in the value of information. These two differences
flow up to a really big difference in estimted
accuracy of the two activities and that translates to
a very big difference in the benefit of the two
activities.

So this difference conmes from the
difference in the sensitivity of the barrier

capability and the difference i n the wei ghts assi gned
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to those two barriers. Not only is the capability of
theinvert | ess sensitivetothis paraneter, it's al so
wei ghted quite a bit |ower than the other one.

On the accuracy side, these were the two
nost highly rated paraneters and these val ues were
very |ow So we do a very poor job with this
nmeasur ement of capturing tenporal changes or spatia
variability. It translates to a relatively |ow
accuracy val ue.

Next sl i de.

(Sl'ide change.)

M5. JENNI: The | ast piece was to estinate
the operating costs. We had information from the
t echni cal experts as to howlong the tests woul d t ake,
how | ong an individual test would take, how long a
total testing program would take and those were
translated into a rough estimate of the operator.

MEMBER RYAN:. Karen, if | could maybe you
up to that previous slide, 1'd like to ask you a
question about how to interpret the nunbers.

159A has a nuneri cal val ue of 510 roughly,
250 tines greater than 28A paraneter. And those are
nunerical conparisons, but is it really fair to say
one is 250 times nore i nportant than another? |s that

rel ative nunerical ranking hold up or is that just a
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translation of what are, in fact, subjective

assessnent s?

V5. JENNI : These are a translation of
what -- our subjective assessnments. It's a numeri cal
conpari son. It has sone nmeaning in that |arger

di fferences indicate nore di fference than smal | ones,
but I wouldn't say 250 times, but | would say the
di fference between nore than 100 is different thanthe
di fference between 1 and 500.

Soit's not neant to say the deci mal point
matters or the difference between a 1.7 and a 1.8 is
inmportant. This was neant to give you one summary
nunber of all of both the technical judgnents and the
val ue judgnments and to provide input to the decision
makers who really come into play in the next coupl e of
phases.

MEMBER RYAN: So you'd | et nme round t hose
off to one significant digit?

M5. JENNI: | would let you round those
off in one significant digit.

MEMBER RYAN: And | think it's inportant
to give us a sense of what -- like you just aid, |
nmean the difference between 1 and 10 probably neans
t hey' re about the same. The difference between 1 and

100 is there's a difference. The difference between
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1 and a 1000 is there's a big difference. AmIl on the
right track with that?

M5. JENNI: You're on the right track.
The total range, I'mgoing to get this nunber w ong,
but it's close toright. | think the least -- there
wer e a nunber of activities that evaluated pretty darn
close to zero and the nost val uabl e activity probably
had a nunerical score of around 1500, so that's kind
of the range of what we saw from and that obviously
woul d transl ate strai ght down.

MEMBER RYAN: And part of that nuneri cal
range is just an artifact of where you set m dpoints
and how you broke up ranges and all of that, sothat's
really hel pful to hear about that.

MEMBER HORNBERGER: Si nce M ke i nt errupt ed
you. Let nme get ny question in too.

At | east to the nonpractitioner, this has
a flavor of a kind of a carnival game where you're
free to assign weights and you're free to decide
whether it's 90 percent or 50 percent or anything.
And again to the nonpractitioner, it |ooks |ike you
coul d get any answer you wanted. Now |'m sure that
you don't believe that, so can you give ne sone sense
of howrobust thisis tothe assunptions that you nmake

as you go al ong?
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M5. JENNI: |'mconnecting the first part
of your question to the second part. | definitely
hear your first part and it's sonething that Debbie
has t al ked about that when | go t hrough the details of
these steps it just feels like you' re just talking
about math here and it's disconnected from the
activities. So on one of those slides showing this
exanpl e, | wanted to showyou the real judgnents, kind
of in words, that people were naking.

This was a tool to translate those
j udgnents to nmake sure that they' re consistent, first,
so that when | say it's highly sensitive and you say
it's highly sensitive, we nean the same thing. Then
to translate all of those judgnents into a netric,
assune a nmetric as a shorthand for all the details.

It is remarkably hard to nmake it say

what ever you want, even though it seens arbitrary when

you -- or it seens |like maybe you can just play ganes
until you get the right answer, whatever you
personal ly think the right answer is. It's very hard

for the technical investigators, the people providing
these inputs to gane the system because they don't
know what the relative values are. They don't know
what the rates are. It's hard for managers to gane

t he systemwhen they assign the wei ghts because they
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don't know what the technical judgnents are. So they
give us their true value assessnents as to how
important these different things are. This group
gives us hopefully their true assessnent of
sensitivity, confirmed by some consi st ency checks and
then the conbination happens wthout either one
knowi ng what the other input is.

Now they do look at it at the end. As I
nmentioned, we went back and said here's howit rolled
up, how does that feel? |Is that about right? But
it's pretty -- inpervious is too strong a word, but
can't think of a softer one, to gam ng that way
because nobody sees -- no one who is providing i nput
sees the equation or sees the inputs until we have al
of the inputs and then they can look at it and it's
especially inmportant, you'll see in Phase 2, we never
went back after this phase, excuse ne, we never went
back and said well, if that were nore sensitive, then
it would be nore valuable and it should be in this
portfolio. In that case we just said this is a tool,
it gave you an input, nmanagenent is free to meke
adjustments as they see fit.

So | think you could, | could, given the
spreadsheet and this nodel to go back and create an

activity that scored well, but the process kind of
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prevented that from happening.

DR. VEINER: | want to conplinment you on
t he explanation you just gave because that's very
correct, but | have a question. Your calcul ation of
the utility was |inear. You just multiplied the
nunbers together and then added it up. Youdidn't try
any kind of nonlinear manipul ation.

M5. JENNI: That's correct.

CHAI RVAN GARRI CK:  Yes, | just wanted to
understand this a little better. When you had a
situation where you had a difference in judgnents on
t he sane question, on sonething that you consi dered
i nportant, case studies of that kind of situation have
i ndi cated that one way to get a test of the robustness
of the two answers woul d be to | ook at the supporting
evi dence for that judgnent.

| heard you say earlier that what you did
do was just flag it and nove on, nore or |less. Have
you i n any of those judgnments that you consi dered real
i nportant, didyou take that extra step? Did you seek
to find what the supporting evidence was for that
j udgrent ?

M5. JENNI: There were a coupl e of cases
where we had differences in opinion. We had sone

di fferences in opinioninthe technical judgnments, so
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the actual evaluation of the activity using the
questionnaire, between -- ended up with one set of
judgnents fromthe techni cal experts and one set from
this small core team that evaluated all of the
activities.

I n those cases, what we did to resol ve the
di fferences, we got the two groups toget her and we had
themtalk as a group about the rationale for their
eval uation and they came to consensus on what the
appropriate score was. So we didn't go back to the
nodel s, but we went back to the individuals providing
t he input.

W did exactly the sane thing on the
managenent val ue side. |f managers di sagreed on the
relative inportance of the different criteria, they
t al ked about what their rationale was for weighting
one thing high and another thing | ow and eventually
cane to consensus on that.

The | ast pi ece where we got differences in
sort of the overall ranking, those we did just flag
al ong with an expl anation why it evaluated the way it
did and why the technical experts thought it should
evaluate differently. That's what we did. W went
back to the inputs to this system which were the

t echni cal and managenent val ue judgnents. We didn't

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

140

go back further than that and | ook at the TSPA node
results, for exanple, to see whose judgnent woul d be
correct, if there was one correct answer.

CHAI RVAN GARRI CK:  Thank you.

MEMBER RYAN:  Thank you for letting us
interrupt you with all those questions, but it really
is helpful to hear the details.

M5. JENNI: Sure.

MEMBER RYAN: One nore.

M5. JENNI: It may make nme a little bit
| at e.

MR. KESSLER: Karen, | want to tal k about
t he barrier weight.

M5. JENNI: Yes.

MR, KESSLER: One of the things Chris
talked about in his presentation and was also in
Jeff's was the parts of part 63 that basically say you
knowit's not so nuch onthe relative safety which was
the point that Chris was making as nuch as it may be
does everything performthe way you' d expect? And if
it was the latter that was all that one wanted to
design a performance confirmation for, why woul dn't
all the weights be one, all the sane?

This gets right to Chris' point which is

you chose to wei ght thembased on what you consi dered
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saf ety based on your performance assessnments. And I'm
j ust wonderi ng whet her you had any feedback from NRC
so far onthose relative weightings. | knowthis al so
cane up in the recent technical exchange on a

ri sk-based prioritization and all of that and well,
t he response back fromNRC, | interpret subjectively
isis that barriers are a little nore inportant than
we'd like barriers to be, individual barriers to be a
little bit nore inmportant. Beyond that, |I'mnot sure
| under stand what NRC said, but all |I'msayingis that
to me, the relative weights could be an area that
maybe require discussion with NRC to get to the
really, the fundanental basis of what they believe,
therelativeinportance of safety versus testing every
single barrier is.

M5. JENNI: The barrier weights, as you
saw, tie pretty closely to system performance which
woul d slant, if youwll, a programbased just on the
Phase 1 nunerical results, heavily towards those
barriers that are nost inportant to perfornmance.

Ther e are ot her aspects tothe regul ation,
for exanple, specifically required to test the
performance of all the barriers. Those factors then
roll in in Phase 2. And the real, however nost

tangi bl e inpact of the barrier weights is that it
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affects to a great deal the scope of the activities
addr essi ng each of the barriers. There are activities
t hat address the performance of each of the barriers.
But the scope of those activities is significantly
greater for inportant barriers and for | ess i nportant
barriers.

Should we go to the next slide, please?

(Slide change.)

M5. JENNI: One nore.

(Sl'ide change.)

M5. JENNI: Now I'm going to tal k about
Phase 2. Page down.

(Sl'ide change.)

M5. JENNI: Phase 2 is where we took the
results of Phase 1, which were 287 activities, the
t echni cal judgnents, the neasurenent val ue j udgenents,
sunmarized in a utility score and operating costs.
And in Phase 2 we used those results to create a set
of candidate portfolios. \What are sone of the ways
that we can conbine these activities into a
conpr ehensi ve performance confirmation portfolio. And
then we evaluated each of those portfolios. Next
slide.

(Sl'ide change.)

M5. JENNI: | talked about this briefly
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early on. But why did we go to this extra step?
You' ve got 287 activities, we have themeval uated in
terms of utility and in ternms of cost. Wy don't you
just rank themand fund either all the ones that are
highly beneficial, all the ones that have a high
benefit to cost ratio? That's not necessarily the
result in the best portfolio. W recogni zed that
early on.

There are some regulatory requirenents
that aren't captured by the technical judgenents and
managenent | udgenents. And there are sone that
aren't, sone requirenents that aren't related to the
value of the specific activities included. For
exanpl e, soneone asked a question about it during
Jeff's talk, that there's arequirenent that multiple
nmet hods be used. That doesn't relate to the specific
activities that are included, but it relates to the
full set. So you can't present us a performnce
confirmation plan that has only lab activities. It
has to have nultiple nethods. So that is what we
would call a portfolio level criteria. You can't
capture it just by ranking activities and funding
until you get to, funding down until you get to where
the benefit is marginal

Anot her factor is a cost factor. Ther e
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are sone costs that can't be assigned to individual
activities because they support a whole bunch of
activities. For exanple, an observation drift or a
renotely operated vehicle. But portfolios can be
evaluated for these criteria. Next slide, please.

(Slide change.)

M5. JENNI: | also nentioned earlier that
if there are 287 activities, you can inmagine a rea
| arge nunber of possible portfolios. W coul dn't
eval uate every possible portfolio. But we could
create kind of a candi date set of portfolios designed
around di fferent phil osophies. The first obviously
nost i nportant thing is that any portfolio considered
needed t o address the performance requirenents of the
regul ation.

Beyond that, there are sone reasons why
you m ght want to include other activities. You may
have a m nimal set, a maxi mal set, and in fact on the
next slide we'll see that that's how we started.

We said, well what i s kind of the boundi ng
set of what we woul d consi der. The nost conprehensive
portfolioincludedevery activity that was proposed by
a technical expert and eval uated as having benefit.
We ignored costs and we included everything, all 287

activities. W saidthat's it -- that's the nbst you
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woul d consider doing. And then on the other end we
said well, what's the | east that we woul d consider a
viabl e or potential performance confirmation plan?
And here we defined it around a mninmm cost
t hr eshol d. W | ooked at the l|east said cost of
activities that addresses the Subpart F of the
regul ation.

In this case, the degree of activity is
quite small. Because the focus was mnimum cost.
These two were just to span the space. This is sort
of the range of what you woul d consider. And then we
devel oped portfolios that are bi gger thanthe smal |l est
one and smaller than the biggest one. Next slide.

(Sl'ide change.)

M5. JENNI : We devel oped these around
di fferent phil osophies. One of the phil osophi es was
wel |, let's designthe performance confirmation around
a cost effectiveness argunent. To do this we ranked
all of the activities that were evaluated in terns of
utility tocost. W plotted themon a plot |ike that,
and we just picked three points near where the
mar gi nal cost benefit starts to fall off.

These are exanpl es of portfolios that you
woul d devel op using a benefit cost threshol d or a cost

ef fectiveness threshold. Those three portfolios were
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defined, and in two of those we ended up evaluatingin
sone detail later on. Next slide.

(Slide change.)

M5. JENNI: Thisis aconpletely different
perspective or philosophy on how to develop a
portfolio. Here we kind of ignored, put aside for the
nonent the utility calculation results and focused on
sonething that Chris mentioned early on about the
nmeani ng of the word confirmation. W kind of focused
this on disconfirmation. W said let's think about
this interns of hypothesis testing. What activities
could we do that woul d di sprove specific hypotheses
about how the barriers work and how the total system
wor ks?

We defi ned a set of performance hypot heses
at the barrier level and the systemlevel. Then we
flagged every activity as either directly testing one
of those hypotheses, indirectly testing, or not
related to one of the hypotheses.

Then we devel oped two portfolios. W took
one that is just a direct test of the hypothesis and
then we created another portfolio that were both
direct and indirect tests of the hypotheses, and we
eval uated both of those in some detail. Next slide.

(Sl'ide change.)
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MS. JENNI: Then there was a set of kind

of three portfolios defined around nonval ue rel ated
concepts, | call them There was one defined around
maki ng maxi numuse of a thermally accelerated drift.
If we're going to have a thermally accel erated drift,
let's do as nmuch with it as we can. That was this
phi | osophy.

Anot her one of these philosophies had to
do with let's maxim ze use of testing off footprint.
Keep workers' risks as | ow as possible, mnimze any
possibility of interference with activities in the
repository. And a final one was to maxi m ze the use
of existing data. So take everything we' ve got and
use as nmuch as that as possible.

These were all interesting portfolios to
devel op. Wien we | ooked at them as a whole, they
didn't provide any significant benefit over the other
general philosophies. They were kind of things to
have in our back pocket, so if managenent asked hey
what about nore off footprint activities, we could
pull those in and say well, here's the |list of what
t hey are. Here is what that portfolio would | ook
like. Next slide, please.

(Sl'ide change.)

M5. JENNI : W took those activities
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t hose portfolios, excuse ne, candi date portfolios and
evaluated themin terns of things that were easy to
count first; how nmany activities are in each
portfolio, what is the total wutility of all the
activities that are in that portfolio, what are the
costs?

We al so mapped each activity to all of the
requi renents of said Part F of the regulation. And we
di d an anal ysis, a purely subjective assessnment of how
wel | each portfolio nmet each of those requirenents.
" mgoing to show you the exanples. Page down.

(Sl'ide change.)

M5. JENNI: This is the code that wll
hel p you interpret the remaini ng graphs. There were
six portfolios that we evaluated in detail. The
spanni ng portfolios, the mnimmcost, and the all-
inclusive, two of the cost effective portfolios, and
bot h of the hypot hesis testing portfolios. Page down.

(Sl'ide change.)

M5. JENNI: This was the first conpari son.
Again, just the things that were real easy to do.
Count ed up the nunber of activities in each portfolio
and then added up the utility of all the activities in
each portfolio. These are both pretty crude neasures

of the overall benefit of a portfolio, but there were
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t hi ngs that were obvious to ask and obvi ous to do.

So this conpares the portfolios and agai n
this is the mninum cost, this is the one that
i ncl udes everything. These two were defined around
cost effectiveness thresholds, and these two were
defi ned based on the hypothesis testing phil osophy.

This slide | hesitated to include because
| thought it would be phenonenonly difficult to
explain, but I"'mgoing to give it a shot anyway. On
the right are all the paragraphs of Subpart F of 10
CFR 63. All the specific requirenents in the
regul ati on. Across the bottomare the six portfolios,
and on this side is a purely subjective scale on how
robustly each portfolio neets that specific criteria.

These judgenents were provi ded by a snal |
t eamof i ndivi dual s who were i nvol ved i n anal ysi s from
day one all the way through the end. They | ooked at
this cross-wal k that we devel oped between activities
and the regul ati on and | ooked at how many activities
addressed each paragraph and what those specific
activities were and just gave their best judgenent
from does it address it adequately to addresses it
very robustly for each paragraph. Wi ch one do you
t hi nk wi ns?

(Laughter.)
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MEMBER RYAN:  The right. | "' m guessing

because of the higher nunber, the higher robust
wei ght .

M5. JENNI: Well, that would be the one
that is nost robust. Let's go to the next slide.

(Sl'ide change.)

M5. JENNI: There is, of course, a
downside to Portfolio K That includes everything.
The whol e kitchen sink. This plot has nornmalized
cost, this is the nost expensive portfolio, |east
costly, and this is in this case the average of all
t hose robustness scores. Again, a pretty crude
nmeasur e. That would say every aspect of the
regulation is equally weighted. But just a general
overal |l assessnent of how as how costs go up, the
aver age robustness score goes up. The pink oneis the
robust ness score and the blue one is the overall
utility again, the sumof the utilities of all the
i ncluded activities.

Those were, that | just showed you, were
the three graphs and all the bases for themthat were
presented to Senior Managenent as here's the
information that is available to you from this
analysis plus anything else you ask us for, for

selecting a performance cal cul ati on program
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MEMBER RYAN: ["m sorry. | woul dn't

ascribe nmuch meaning to any of those breaks in the
curve. It goes fromlowto high and is that a fair
assessnent ?

You know, if you | ook, back up two sli des.
| still see a downward trend. The fact that it is
175, 137, and 176 on the nunber, and then it |ooks to
be some kind of a gross correspondence perhaps with
the utility. It just is going from high to |ow
You' re show ng i ndi vidual points inthose graphs, but
there are probably pretty big error bars on them
woul d guess is ny point. How do | read that?

M5. JENNI: You m ght say, for exanple,
all three of those are about the sane?

MEMBER RYAN. 1'd say if you look at K
going dowmn to A, there's a general trend downward and
that is about it.

Can you read nore into it than I can?

MEMBER HORNBERGER: | don't think you can
see a trend, can you? | could just flip F and E
There's no rational decision as to where those are.

MEMBER RYAN: Yeah, I'll accept that. |'m
just saying we've got an analytical graph here and
we're just tal king about a quantitative assessnent.

|"mjust trying to understand how | |ink those two.
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M5. JENNI: There's one thingin here that

is indisputably quantitative which is the nunmber of
activities in each work fol der.

MEMBER RYAN: Right. Ckay.

M5. JENNI: This is normalized, the sumof
the utilities in each program So it gets back to
your same question about is there a difference between

al and a 10? Is there a difference between a 1 and

a 5007

MEMBER RYAN:  Yes.

MS. JENNI: Yes, there is a difference.
This difference is probably negligible. Thi s

difference, again, if we |ooked at the absolute
scores, this would a pretty significant difference.
Least utility, highest utility. These are probably in
t he noi se, that m ght even be in the noise. But that
difference is --

MEMBER RYAN. And | don't disagree with
what you said. It would be interesting to try and
figure out a way to graphically display that.

MEMBER LEVENSON: If you plotted those
instead of an A, B, C, if you plot themby the nunber
and you don't get the breaks, they all disappear. |If
you rearrange t hese points, they go 25, 101, 137, 175,

176, 281, you have a nice snooth curve.
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MEMBER RYAN: What you got is three

anal yti cal guys struggling to understand qualitative
assessnment. So it is not critical, it is just we're
reachi ng to understand.

M5. JENNI: Well, it was pointed out to ne
after the fact that these shoul d be bar charts because
they are just numnbers. They' re just numbers that
sunmarize what is in Portfolio A Twenty-five
activities with a normalized utility of 14.

MEMBER RYAN: That's a big step forward in
hel pi ng ne.

M5. JENNI: What is in here? Two hundred
ei ghty-one activities with a normalized utility of
100. So if you think of this as a bar chart rather
than trying to reflect the trend, perhaps that hel ps.

MEMBER RYAN: That's a nice friendly
amendnment to how that is presented.

Chris, you had a questi on.

MR VWH PPLE: Yes, | do. Karen, | took
your comrent a fewslides ago about what was t he basi s
for portfolios to say that there is arequirenent that
each barrier be | ooked at i n performance confirmation.
So | took that to nean that the nost inportant
contribution fromeach barrier was at a mninumin

each portfolio. And ny concern with that is that it
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seens to ne that the intellectual shift frompart 60
to part 63 was to get away fromtrying to define a
| ar ge nunber of subsystemrequirenents and to get to
an overal |l performance base, kind of a nore freestyle
st andar d.

And | think that the literal reading of
sone of these requirenents, it appears you're
i nterpreting much nore strongly than Jeff did when he
presented themthis norning. For exanple, | noticed
you got a line running across here where you were al
able to interpret what was anmended about seals. But
when M|t asked about seal s, answer was we don't know,
we're waiting for DOE to tell us. And ny concern is
you're reinventing subsystem requirenments by this
rather strong interpretation of what is nmeant by the
standard. And that concern is anplified by the fact
that two case studies you used to illustrate, you
could have left out dose and inpact on conceptual
nodels from the value of information half of the
formulation and it wouldn't have changed a thing.

Those were both the trivial nunbers
conpared to relative weight towards the one barrier
assessment. And ny hunch is that for nopst of these
things it is the barrier contribution nore than the

dose or conceptual nodel that drives the overall
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utility when you' re done. And | guess that puts you
firmy in the realm of subdividing across all the
barriers and then putting yourself in a relative
rather than an absolute sense wth respect to
conpliance with the safety standards.

I"m not sure that's where you would
necessarily want to be.

M5. JENNI: | think you're correct that
the barrier weight is a strong driver in this overal
utility nunber, and that if we created a portfolio
that was just a benefit ranking and funded until we
got down to sone activity that everyone agreed the
benefit was negligibly small, we'd end up very heavily
wei ght ed towards activities addressi ng t hose barriers
nost inportant to performance.

You're also correct in saying that we
interpreted theregulationtorequiretesting of every
barrier. So there are activities in the programthat
Jimw Il go over that address each of the barriers.
It turns out that the scope of activities addressing
thelessinportant barriersis quite small conparedto
t he scope of activities addressing the nore i nportant
barriers.

MR. VWH PPLE: Does that inply thenthat it

is hard to pick which one of those portfolios does the
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best job of performance confirmation with regard to
say neeting dose requirenents, those kinds of things?

M5. JENN : It is hard from | ooking at
t his graph, but you can go back and prioritize based
only on -- you could go back and prioritize based on
any one of the criteria. You could go back and say
all |1 care about is system performance.

MR. VWHI PPLE: Are you going to go through
t hat process as you go from1.2 to 3 or --

M5. JENNI: | don't believe that activity
i s planned.

MR VH PPLE: Ckay.

M5. JENNI: Let nme go on and put the final
pi ece of the puzzle together. Page down.

(Sl'ide change.)

M5. JENNI : W'll go back to our two
activities fromPhase 1. Just a reni nder of what they
are and | just want to show you whi ch portfolios they
ended up in. This one, vibrate testing, ended up in
alot of portfolios, not in the mnimumcost one, but
inall of the ones based on cost effectiveness, one of
t he hypot hesi s testing ones and of course they' re both
in the all inclusive one. This one, as you recall
had a pretty lowutility. It ended up in one of the

cost effectiveness portfolios. That with the | owest
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t hreshold for making the cut.

It didn't end up, it did not either
directly or indirectly address the hypothesis about
invert performance. So it wasn't in those. W'll
cone back to this one nore tinme and see how this
played a role in Phase 3, which is the next slide.
One nore.

(Slide change.)

M5. JENNI: Phase 3 was the managenent
exerci se where they took the input fromthis decision
aid, Phase 1 and Phase 2 results and created a fi nal
portfolio. VWhat they did was use one of the
portfolios fromPhase 2 as a starting basis, make sone
nodi fications to that, re-evaluate, | ook at the that
portfolio as a whol e, make sone nodi fications to that.
W'll talk alittle bit about what those are and t hen,
of course, docunented the program Next slide.

(Slide change.)

M5. JENNI: This was the portfolio that
was sel ected as the starting basi s, sonet hi ng desi gned
around cost effectiveness but with sonme very specific
changes. So the BSC manager said start here, but
there's sone things we really |iked about the other
portfolios. Go back and | ook at places where you

judge that portfolio to be weak with respect to sone
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of the regulations and add sone activities draw ng
fromthe hypothesis testing portfolios. And then map
all of those activities back to the regulation and
bring it back to nme as the starting basis.

So the answer was none of this exact six
t hat were presented, but it was kind of a conbi nati on
of portfolio C, bringing in activities from sone of
t he ot her phil osophi es.

And it really ended up, | woul d say, being
driven by that kind of a discussion. W Iliked the
i dea of doing this cost effectively, when we | ook at
t hose conparisons, that seens |like a pretty robust
portfolio, but it is m ssing sonme aspects. And you' ve
captured t hose and sone of the ot her concepts so good,

pull those in. So that was the starting basis. Next

slide.

(Sl'ide change.)

M5. JENNI: Then the process was really
based on nanagenent judgenent. They took that

portfolio that had sonething |like 99 activities, they
| ooked at it. They |looked at the reqgulatory
compari son, the regul atory crosswal k, and they tal ked
t hrough the nmnager projects and advisors, talked
t hrough each of those activities and nmade a few nore

changes. Quite a nunber of activities were renoved
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because t hey were either bei ng done el sewhere or they
were judged to be nore appropriate to other parts of
the program So they said these are good i deas, they
shoul dn't be performance confirmation, they shoul d be
done by the scientific testing and eval uati on program
or they should be done by the engi neering program

O in a couple cases, they should be
referred to the sci ence and t echnol ogy program Coi ng
to interesting sciences was one of Wendell's comment s
early. But they're not really performance
confirmation.

Wrth doing, not worth doing in this
program So a nunber of activities were referred to
ot her programs. Some were conbi ned where it just nade
nore sense. These were evaluated as two activities
but really they should be done together. Sonme were
retai ned, but nodified in scope, either increased or
decreased, and two newactivities were added. |n your
backup, you have a description of the activities that
were del eted, nodified, and added. | didn't want to
go through those in detail. You mght want to cone
back to that after Jim s tal k where he tal ks through
what is actually in the program One nore slide.

(Sl'ide change.)

V5. JENN : This is the end of the two
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activities. W started with Portfolio C, so this
activity was inthe initial basis. This activity was
not in, it was in neither of the hypothesis testing.
So it wouldn't conme in initially. W talked about
each activity, saidthat if you added this activity it
woul d increase the robustness of the program with
respect to one of the requirenents. But that was
already judged to be robust to that requirenent.
There was another activity that addressed the
performance of the invert. Andthe judgenent was that
that was sufficiently robust.

I n the managenent di scussions, the scope
of this activity was increased, expanded to include
both transport testing as well as load testing. So
that's where those two activities ended up. And |
t hink that was ny | ast slide.

MEMBER RYAN. You didn't do too bad. We
only ate up 15 m nutes of questions aski ng questi ons.
John?

CHAI RMAN  GARRI CK: | just wanted to
clarify one point on this, the point that was raised
about part 60 and part 63 and t he di fference being the
el imnation of subsystemrequirements. | thinkitis
very i nportant that we realize that what we' re tal ki ng

about there is a requirenent. Not that we shoul dn't
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know what the individual barrier's performance
capability is. | wasn't sure that was really clear,
because this Conmttee has pushed very hard that the
capability exists in the performnce assessnment to
eval uate the contribution of individual barriers.

What we did not support in Part 60 was
that there should be specifications on what each of
t hose barriers should do. Just wanted to clarify
t hat .

MEMBER LEVENSON:  Yes. As a large staff,
NRC has -- it's basically responsible for conpliance.
This Conmittee tends to focus on the techni cal aspects
rather than the compliance. Fairly inportant part in
trying to evaluate the overall picture is everything
that is being done.

| s there anywhere single place where the
testing other than what you're calling confirmtion
testing can be | ocated so one can find out everything
that's being done that contributes to the safety of
the facility as opposed to just contributing through
conpl i ance?

M5. JENNI : |'"'m going to refer that
question if | can back to either Debbie or Jim You
heard the question?

MS. BARR: Debbie Barr, DOE. | think what
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you' re asking is when | showed that one chart that had
all of the other testing prograns and things |ike
t hat, you're asking for maybe sonme definition of what
isinthen? |Is that --

MEMBER LEVENSON: I n putting together the
sel ection here, it was pointed out that sone of the
tests were agreed were inportant, but they were
defined as sonmething other than confirmation, so
they're going to be done sonewhere el se.

The question is is there a single place
where one can find out from a custonmer safety
standpoint, | don't care what you call it. The
question is what is being done.

M5. BARR: Right. | understand what your
guestionis. Unfortunately, we're not really able to
answer the details of other prograns here at this
time. W work with the performance confirmation
programand there are better qualifiedindividuals who
can really address those ot her questions.

MEMBER LEVENSON: | really didn't want an
answer right now M question is does such a source
exi st?

M5. BARR: Yes, and it is being devel oped
even further.

MEMBER RYAN. Questions fromthe Panel ?
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Bob?

MR. BERNERO Karen, |'m not sure I'm
understanding the structure. You had a slide, six
portfolios were evaluated in detail, the one with the
code. And as | understand it, portfolio C and E were
devel oped on t he basi s of cost effectiveness. That is
an under pi nni ng of the eval uati on.

M5. JENNI: That's correct.

MR. BERNERO. Then when | | ook at those
two slides of curves or whatever you want to call
them slide 33 and slide 35. It appears to ne that
those, one is a plot of nunber of activities and
utility as a function of portfolio, and the other is
robust ness and cost. It seenms to me that is just
feeding back cost effectiveness. And |1'm not
surprised that there's an apparent plateau in those
that includes portfolios C and E. But it also
i ncludes portfolioF, hypothesis testing. And | don't
real ly understand how that portfolio was eval uated,
because one of the things | was | ooking for is in the
total system performance assessnment, or in the
i ndi vidual barrier assessnents, thereis anidealized
nodel of a closed repository. You know, it is there.
Everything is in place.

And ny question is where can one find
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testing the effectiveness of construction. Didit
cone out with the drip shields in place properly, not
spaced with too large a gap or with gaps right over
containers or whatever? |'m groping for how this
hypot hesi s testing, it isreally tw portfolios, Fand
G Howis that devel oped and eval uated? | just don't
understand it.

M5. JENNI: Your first point is exactly
right. Activity C and E were defined around cost
ef fecti veness. The two graphs youreferredto are the
cost effecti veness franework, so you' re seei ng exactly
what you' d expect to see in those two portfolios.

Portfolios F and G were constructed from
alist of activities and a |list of hypotheses and then
atie. Does this test the hypothesis directly or
indirectly? It is then evaluated using the same
metrics, which really puts them in kind of a cost
ef fecti veness franework.

So they were constructed around the
hypot hesi s testing phil osophy and eval uated i n a cost
ef fectiveness framework. So they were evaluated in
ternms of what' s the utility of the activities that are
included going back to the activity evaluations,
al though they weren't constructed from those

eval uati ons.
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Now wher e you find specific activities, |
think you'll get to sonme of that in Jims talk this
aft ernoon. Where is this activity? |Is it in the
programor not? Jimis going to walk through those
activities.

MEMBER RYAN:. Rut h?

DR VEI NER Karen, what would have
happened i f you had used ei ght different managers for
your manager val ue judgenent? Do you have any idea?

M5. JENNI : | think if we used eight
different rmanagers who were famliar wth the
performance assessnent nodels and the sensitivity
anal yses, | think we woul d have gotten pretty sim |l ar
results because of the process which is everybody
| ooked at the sane set of infornmation and everybody
di scussed, they kind of did an initial first pass.
This is what | would do if | were assigning the
wei ghts. Put themall up on the board and let's talk
about where we differ.

The process is designed to get sone
consensus anong t he nmanagers about what i s i nportant.

DR. VEINER: So what you're really using
as managerial values is collective DOE manageri al
t houghts. Is that a fair statenent?

M5. JENNI: The managers that we used were
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BSC, not DCE. So DCE was invited to participate.

They preferred to review the results of the program
than to provide the rating inputs that | would say
were using the consensus value judgenents of the
perfornmance assessnent managers at BSC.

MEMBER RYAN:  Yes.

VMR, VAEART: W did a simlar kind of
exercise, but for a different purpose on WPP, which
you may have heard of system prioritization. And
there the thrust was to reduce the nunber of prograns
to just those necessary to give us a high confidence
of obtaining the permt fromPPA And the rest of the
prograns weren't thrust off into some other activity,
but were elim nated.

Wuld it be your expectation that as a
result of this exercise, there wll be prograns
elimnated fromthe overall project?

M5. JENNI: For this exercise, | don't
believe that it would reflect prograns that are
on-going. There is that list of the 287 activities
that were proposed. Wiat this has done is select
those that will go forward, and the others, well, sone
you saw i n Phase 3 were referred to ot her prograns and
some would not go forward. So it is a little

different than elimnating sonething that i s ongoing
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but it is used to narrow down the scope of what wl |
be done.

MR WEART: Thank you.

MEMBER RYAN: Jeff, you had a question?

MR. POHLE: | just had a point of
clarification froma statement during a presentati on.
"1l make sure it is not m sinterpreted when you were
di scussing it, a specific requirenment for |aboratory
tests on wast e package. Sone of your wordi ngs sounded
like there was a generic requirement in Subpart F,
were multiple data acquisition nethods for al
paranmeters or activities. And that is not quite
correct.

M5. JENNI: That is not what | neant to
imply. I'msorry if | did. | did nmean to inply that
you wouldn't want, not only for the regulation but
because it nmakes sense, you wouldn't want a
per formance confirmati on pl an t hat exi sted of only one
type of activity. So, and we didn't interpret it to
imply multiple nmethods for a single paraneter were
necessary. But overall, the program should include
things that are lab testing and sone that are field
testing.

MEMBER RYAN:. John, first you and then

Ri chard.
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MR. KESSLER: I'"d like to follow up on

Wendel |'s question. You have portfolio A defined as
a mnimum portfolio. | presume then that m ninum
means that it was BSC s estinmation that that did neet
t he part 63 requi rements for performance confirmation,
yes?

M5. JENNI: Yes, with mnimal scope.

MR. KESSLER Okay, so everything that
goes beyond Portfolio A could be considered extra
stuff.

M5. JENNI: Yes. And what we di d when we
devel oped the m ni numprogramwas to focus on m ni num
cost. Another guy tal ked early on about why you ni ght
not want a m nimumcost portfolio. It is the m ninmm
cost portfolio that neets the letter of the
requi renment.

MR. KESSLER: That seens |i ke a good use
of taxpayer noney then to stick with Portfolio A, So
again, if the other portfolios one can al nost -- what
| " mconcerned about is DOEis doi ng NRC s thinking for
them DOE is saying well, NRCis going to ask us for
this, that or the other thing, so we better put it in
t here. If DOE feels that Portfolio A neets the
requirenents, andit is an effective use of the noney,

then | guess |I'mjust saying philosophically, why go

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

169

beyond portfolio A. Maybe |I'mm sinterpreting what |
heard Wendel | say, but it sounds |ike sort of the same
t hi ng.

MEMBER RYAN: Richard.

MR. PARI ZEK: Richard Parizek. In a
di scussi on of a val ue judgenent nmet hod, you don't give
any references to this and | guess it woul d be hel pf ul
to dig into this, the reference so we would know

where to go. O maybe it is so commonpl ace and | j ust

mssed it.

M5. JENNI : Oh, | can provide you a
ref erence.

MR, PARI ZEK: And then how does this
differ fromsay naybe, | nmean you get the judgenents

in the individuals it 1is going through expert
elicitation process, which is quite formal. NRC has
a very specific listing of how you do this. Is it
this formal, the process you went through that woul d
be simlar to the expert elicitation process. Say,
what geomatri x for i nstance woul d have subj ect ed t hese
groups through or individuals through?

M5. JENNI: This is quite a bit different
froma formal expert elicitation. 1t has sonme of the
sane tools, sone of the sane facilitated discussion

aspects. But other than that, it is not the type of
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rigor that you see in a formal expert elicitation.

MR. PARI ZEK: So there m ght be a little
bit nore roomfor bias as a result based on people's
own i ndi vi dual areas of interest, or if you have nore
say ground water nodelers than you m ght have had
bi osphere people with a weight, maybe ground water
issues nore so than biosphere issues, just sone
evenness of people involved?

M5. JENNI: | think what you woul d have
gotten in that circunstance is a lot nore activities
proposed in the area where you had higher
representation. But probably not significantly
di fferent nunber of activities accepted, if they're
eval uat ed appropriately follow ng the processwiththe
consi stency checks and so forth.

MR. PARI ZEK: | think you indicated that
t hey used the TSPA results, one-on anal yses, one-off
anal yses. They had a benefit of all of those sorts of
anal yses, then you coul d make judgenents on a basi s of
t hat .

M5. JENNI: Exactly.

MR. PARI ZEK: Gventhat, | guess it hel ps
narrow down t hose i ssues which are i nportant, or nore
i mportant, right? Conpared to what it m ght have been

I i ke when you had the KPI |ist originally andtriedto
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guess at which ones woul d drive performance. This is
a nmuch nore advanced anal ysis stage that you're at.

M5. JENNI: Yes, and the need is you're
right, very nmuch driven by the PAresults in terns of
that infornms the experts' input.

MR. PARI ZEK: Now to the extent that the
TSPA process still has uncertainties in different
nodel areas and data or nodeling and so on, you still
then could be msled as to things that drop out that
when does inply that disappear fromthe face of the
earth, just because it got a lowscore. But maybe it
deserves el evati on because you don't understand the
process that well, andit may really be inportant. So
if you're going to throwit in the waste basket, you
have to be very careful not to throw away inportant
itens here.

MEMBER RYAN: Steve?

MR FRI SHVAN: "' m curious about what
makes up sort of the base case for this whole
exerci se. And the reason, and how sensitive this
result is to, you know, where everybody started. And
the reason | amis because | see a curiosity in the
backup material, with the two added itens. And that
t hey were added | guess just sort of out of the blue

relative to the process that brought all the rest of
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t hem f or war d.

And t he reason that |' mcurious about t hem
i s because they're both sort of a reflection of sone
of the latest thinking and concern about the
repository from a design and analysis standpoint,
where the | atest change i n underground design is the
| ower |ithoposal beconmes very inportant because it
represents about 80 percent of the enplacenent area.

And if you look at the geodetic
noni toring, that becones nore and nore inportant as
the inportance of potential vulcanismrises in the
view of the program |If this were to all start over
again today given the current evol ution of the TSPA
and the current evolution of design thinking, would
this turn out to be different again? It |ooks to ne
like just from these two exanples and they're
i mportant enough to where | don't think, I don't think
it is just skewing ny own thinking. | think there's
somet hi ng there.

Were do you draw a Iline and say
everything all fits together, because the |icense
application is where everything by definition had
better all fit together.

M5. JENNI: | think | can address part of

t hat question. Where we started, and you're right,
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it's an inportant point. It ties to Dr. Parizek's
question. If we didn't have anybody involved in the
process that knew anything about say, one of the
barriers, they wouldn't have proposed an activity.
You could have ended up wi th under representation,
because i f you don't ask, nobody proposed an activity.
Qoviously, it didn't get eval uated.

So the best that we can do is go to the
nodel i ng experts i n each of the barrier areas, each of
the barriers or nodeling areas, and ask them to
propose performance confirmation activities, given a
set of objectives. If they didn't propose it, it
didn't get evaluated. We went to the peopl e who knew
the nost about those areas to get the nost
conprehensive list that we could to begin wth.

Now, |I'mgoing to ask for hel p to address
your second question, because | think you're asking
when does this stop? WIIl we add nore activities
prior to the LA? | think the answer to that question
is we may nmake changes in Revision 3.

If new things cone to light that we
weren't aware of, that no one was aware of when we
devel oped this plan, it is not wittenin stone. Look
for help back there and make sure |I didn't speak out

of turn. 1'mgetting nods.
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MEMBER RYAN: | was j ust goi ng to nake t he

comment, | think | heard Jeff say this norning that he
felt, correct me if I'"'mwong, Jeff, but that this
could evolve as well over tinme. |If new things were
identified, there was the flexibility aspect of it
that he tal ked about. | guess that seens to be an
aspect that addresses your question. There's nothing
preventing you fromadding things to the performnce
confirmati on programor frankly taking them away as
ti me goes on.

MR. FRISHVAN. Well, | think the place
wher e somet hi ng showed up i n your answer. You went to
t he peopl e that knew the nost. Well, |'m suspecting
that the way this thing is evolving, is not
necessarily the people who know the nopst that
i nfluence this. It is the people that know the
| at est. And 1'm not sure that tells you what a
per f ormance confirmati on programought to be. Because
the latest is only the latest. Tonorrow, it can be
somet hi ng new agai n.

So | guess nmy point is, before you can
define a program through a process like this, you
better at | east know where the basic perineters are,
and everybody ought to be using the sane basic

paraneters to say what is nost inportant and what is
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not most inportant. And the reason that | picked on
these two additions is because they are of very late
importance. And it isn't that sonebody knew t he nopst
and said we have to add that in. It is just they knew
t he | atest thinking.

MEMBER RYAN: Any ot her questions? W had
a question over there on the side.

M5. JENNI: | think Debbi e has a conment.

MEMBER RYAN: |'msorry.

M5. BARR If | coul d make a coment here.
In relationship to your coments here, vyou're
absolutely right. As our understandi ng of the system
changes, it woul d change what our programwoul d | ook
i ke. However, the time frane of the devel opnment of
this programis such that the | atest information that
is avail able for |icense application, has pretty nuch
been devel oped at the point that these people have
their input. And so they were working fromthe things
that are supporting our license application.

Again, we view this as a growi ng and
I'iving programand we | ook at any newi nformation t hat
we gain between now and closure would, of course,
i nfl uence what the program would | ook like, and it
woul d potentially change the ki nds of things we woul d

do.
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Just as we view the devel opments of the
work that will be done by the science and technol ogy
group as sonething that we can learn from If it
fundanent al | y changes our under st andi ng of t he way any
behavi or or any particul ar barrier or thetotal system
responds, we would then need to nmake a change in our
program to address that. Sonme things we may find
ultimately don't make as much difference as we
originally thought. Oher things may turn out to be
nore inportant and we need to add things to the
program So yes, we will be evolving over tinme. But
this is not already outdated as far as |icense
application i s concerned.

MEMBER RYAN: M It, you had a corment and
then we had a question on the side.

MEMBER LEVENSON:  Yes. Ten or nore itens
have been renoved fromPortfolio Cwith a transfer to
t he sci ence and technol ogy program Does the science
and technol ogy program have a budget that does this
fit wwth theirs? O is this just a way of getting it
out of the systenf? How coordinated is this?

M5. JENNI: Well, Bob is here. But what
we did with those activities was not say the science
and technol ogy programis going to fund them That is

not within the purview of performance confirnmation.
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But what we did was send those activities, reconmend
them to the science and technology program to be
conpared with the other activities that they're
funding. So this is sonething that m ght be useful.
It might be appropriate for science and technol ogy.
Let's have themconpare it with everything el se that
t hey have on the table.

VMEMBER LEVENSON: That's a different
definition. Wat you said before was that one of the
primary reason for renoving many of these things was
t hat they woul d be done el sewhere. Now woul d be done
el sewhere is a little different than saying it is a
candi date for themto consider. So it nust have al so
i ncluded that these are relatively uninportant. Did
it matter if they didn't get funded?

M5. JENN : There were sonme activities
t hat were bei ng done el sewhere. But not very many of
t hose. Those were kind of weeded out early if we
identified hey, this is an activity that is already
being done in a different program These activities
that were renoved in Phase 3 fromthe portfolio were
deened in the judgenent of the managers to be nore
appropriate for other progranms and referred to those
program managers for consideration. So at this point

in time, | don't believe we know each of those
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activities were funded or not funded. But they wll
be tracked.

MEMBER RYAN: W' re at the end of our
time. | would |ike maybe to have one nore question?

M5. GOSH. | had a couple of questions.

MEMBER RYAN. We're running very |ow on
time. Maybe we can take them after the break?

MR, WEART: I'Il be very quick. [If you
went back to your PA managers and ask them if they
were surprised by any of the activities that dropped
out or surprised by any of themthat came to the top,
what kind of answer would you get?

M5. JENNI: 1'd like to do that.

MR. WEART: You did that in WPP, and it
was surprising that people that knew the nost found
that there was very little difference in this process
fromtheir professional judgenment. However, the val ue
of the process was that it was documented, rigorous,
structured, and so you had somet hing to support those
judgenents. But there wasn't very nuch difference.
In fact, what a know edgeabl e per son woul d have done.

MEMBER RYAN. Let's go ahead with these
two questions pl ease.

M5. GOSH: Yes, just really quickly. Wen

you |isted your values of perfect information, you
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deconposed the repository weight by barrier and
paranmeters within each barrier. And | was wondering
how you accounted for synergistic effects anong
paraneters that go, that affect nultiple barriers.

M5. JENNI: Paraneters or activities that
were proposed that affected nmultiple barriers.

M5. GOSH: Right, which may not cone
across i n your one-off or one-on sensitivity anal ysis
we | ooked at.

M5. JENNI : | guess it is a two part
answer to that question. If it affected say, two
barriers, it was evaluated interns of the sensitivity
of each of those barriers to the paraneter. And the
val ue of perfect information nunber included the sum
of both. So that part was captured if it addressed
two barriers. If it addressed two barriers where it
was nore sensitive together than the sum of the
pi eces, that piece is not captured in that nunber
value. So the sum of the sensitivities of the two
barriers is captured. But if it is nore than
addi tive, that piece would not be captured in here.
We did tag each activity with the barriers that it
affects. Soactivitiesthat affect nultiplebarriers,
we carried that information al ong. And that becane a

consi deration in the Phase 2 and the Phase 3 piece,
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where if you can measure this, if you had a choi ce,
for exanple, between two paraneters that woul d give
you i nformation on the waste package.

And one of themal so gi ves the i nformati on
on other barriers. That's something that woul d cone
into play in terns of the Phase 2 and Phase 3 pi ece.

M5. GOSH: And just one last quick
question. | know this is an on-going program but
have you consi dered i ssues that are of public concern
t hat maybe not pop up just in terns of a risk concern
in your formal decision framework?

M5. JENNI: You can probably tell from
| ooking at the list of criteria and the experts
involved that we did not include public concerns
specifically in the analytic piece. They may have
been taken into account at sone |evel in the Phase 3
and Phase 2. But to cone back to Chris' point, that
woul d be the manager's judgenent about what was of
publ i c concern.

MEMBER RYAN: Thank you. W are alittle
bit behind tine. Let's take our break and assenble
back at 3:10, please. W'I|l start pronptly at 3:10.

(Wher eupon, the foregoing matter went off

the record at 2:56 p.m and went back on

the record at 3:12 p.m)
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MR. RYAN: Thank you. Al ready at the

podium is James Blink who's going to give a
presentation on the elements of a performance
confirmati on program a presentation of DOE' s sel ected
programand i ts conmponents. Thank you, sir. Wl cone.

MR BLINK: Yes. | have five itens that
| wote down while the other speakers were speaking
that | needed to clarify or followup that were either
referred to me or need a little nore information.

The first one is Chris Wi pple said that
Karen Jenni and | went and rei nvented the PC program
and that was done by a very large group of people.
Qur core team was a half dozen to ten people, it
varied fromtinme to time. W involved the DOE staff
in getting the overall criteria, the three criteria
that Karen tal ked about. W touched the techni cal
staff in every part of PA to get the technical
j udgnents and involved the eight senior and middle
managers in the performance assessnent program

MR VHI PPLE: No, | was speaking of
intell ectual |eadership

MR. BLINK: Ckay. | appreciate it. |
just want to make sure that -- you know, this was a
group effort, and a | ot of people contributed.

The second thing is the programthat |'m
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goi ng to show you here in a mnute is m ssing one big
part that you may have caught on to from sonme of the
earlier questions, and that's design verification.
The Performance Confirmation Programbegins with the
assunpti on that engi neered systemthat's installed on
the Mountain is installed as designed. So we assune
t hat the waste packages will be made out of the right
material that meets the material specs, that it has
the right dinensions, that the heat treatnents were
proper, that the invert was installed the way it was
designed, that the drifts were surveyed i n when t hey
wer e construct ed. All of that is part of design
verification. If it weren't, it would be part of
performance confirmati on, but design verificationis
an i nmportant part of the overall program and a | arge
part of what | think MIt Levenson was asking for he
mght find in that. In Debbie's chart, she called
t hat engi neering test and eval uati on.

There's anot her part of our programt hat
responds to the regul atory requirenment of confidence
in the performance assessment nodels. Performance
confirmation activities tend to i ncrease confi dence,
but not all confidence building activities should be
consi dered performance confirmation. And some of

those activities, not very many, actually, were
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referred back to the process nodel departments within
PA to consider for their progranms if they needed
addi ti onal confidence buil di ng between now and LA or
afterward as the level of required confidence
increases as we go through the stages. Those are
candi dates for themthat we' ve referred back to t hem

But ny next point is why didn't we pick
Portfolio A and go home? Portfolio A was the | ownest
cost portfoliowth the fewest activities, and we did
that -- we tried to nake the broadest interpretation
of the regulatory requirenents that we could when we
devel oped that. So there is some risk if we go that
soft. If we decided to go that way, we |ikely would
have a |onger licensing process as we go back and
forth with the regulator. So we started off with C
whi ch was t he second | east costly portfolio, and then
we added to it until our Managenent believed that we
had a regulatorily robust program

Last point is the two adders. One of the
adders really wasn't an adder of a totally new
activity. Wat it was is a change intinmng. W had
couple thermal testing in the | ower |ithophysal unit
after placenment of waste and accelerated drifts. And
what we added was an activity to do that earlier

Now, we already have in the work that's ongoing
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testing in the mddle non-lithophysal unit, and the
activity that we added was bet ween t he construction --
or between the lIicense application and the amendnent
for receiving in place to get additional information
on the | ower |ithophysal unit. W thought that we had
t he capability to go and do that early, and we deci ded
to add that activity. But the objectives of that
activity are no different than the objectives of the
thermal |y accelerated drift.

The ot her one that we added was a bit of
ongoi ng work that' s bei ng done, funded by t he proj ect,
and for sonme reason we just didn't catchit as we went
t hrough. So we nomi nat ed about 300 activities. That
was one that everybody just m ssed, and we caught it
in the review of the docunent. One of the reviewers
said, "What about this? This is ongoing work,
shouldn't it be in the progran?” W carried that back
to Seni or Managenent and deci ded, yes, it shoul d be.
So that one was an oversight. It wasn't | atest
information; it was work that we've been doing for a
nunmber of years that we decided to continue. So with
that said, first slide.

MR. LEVENSON: |'ve got a quick question
before you start your presentation. O the 26 itens

that were renoved fromPortfolio C, were any of them
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in Portfolio A?

MR.  BLI NK: Karen, can you check that
whil e | speak, because | don't knowthe answer off the
top of ny head? We'll cone back to it at the end,
MIt.

Okay. The purpose of this presentationis
to describe the programthat the BSC has proposed to
DCE and DOE is currently considering. Sone changes
may occur during that acceptance process, and, as was
said by another speaker, this is a living program
It's expected to evolve as we learn, soit's probably
going to evolve sonme between now and the |icense
application, and it's possible it could evolve as we
go further.

Mel Knapp asked ne to go back and read t he
NRC docunent t hat the secretarial positionthat tal ked
about the di fferences betweenthe terns, "risk-based,"

"per for mance- based, risk-informed."” And | didthat
and | tried to place in context with that the phases
in this decision analysis. Phase 1 of the decision
analysis relied heavily on performance assessnent
results. W used the direct nunbers, we gave those
di rect nunbers from the one-on and one-off

calculations to the technical experts in each one of

t hose groups so that they could be inforned, not only
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by their know edge of the process |evel, but how it
played out in the total system W elicited the
managenent val ue judgnments, and then we put it all
t oget her a mat hemati cal fornul a and got a nunber where
we could rank the candidate activities. W called
that risk-based in that it was directly based on
mat hermat i cal cal cul ations of risk

MR. RYAN: Let ne stop you there and ask
because this is the part that | think fol ks get stuck
on. You're assigning a mathematical value to an
opinion or a qualitative assessnent or a qualitative
j udgnent. That doesn't nmake it analytic. | nmeanit's
anal ytical in the sense that you' ve converted it to a
nurmber system but at its root it's still a value
judgment; is that right?

MR. BLINK: It was base on the numeri cal
cal cul ations of risk for the total systemand for the
total systemas it's deconposed one piece at a tine,
renoved one piece at atine and also as it's built up
one piece at atine, the so-called one-off and one-on
anal yses.

MR,  RYAN: Oh, so it is the nunerical
val ues --

MR BLINK: Yes.

MR RYAN: -- of calculated dose or
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whatever it is that drives it.

MR BLINK: Right.

MR RYAN. Ckay. Al right. 1'msorry.

MR. BLINK: So Karen's questions, alot of
themwere related to those results, and we made sure
that the technical experts not only had their
know edge of how water flows through the unsaturated
zone but how that reflects on the dose.

Phase 1 was al so perfornmance- based because
t he performance of the repository is the measure of
that risk, the probability weighted performance.
Phases 2 and 3 were risk-inforned. They used that
ri sk-based result of Phase 1 and incorporated in it
managenent j udgnent, judgment of the synergi es bet ween
activities, bothin cost space and i n val ue space. So
we say that the resulting programis risk-informed and
per f or mance- based. That's what we nean by that.
John?

MR. KESSLER: 1'Il try to keep it a real
quick clarification question. The second one, the
per f or mance- based, you say it's consi deri ng
performance of the individual variabl es and t he total
system so I'ma little confused. Because | was
readi ng risk-based as total system risk-based and

per f or mance- based as subsyst emper f or mance- based, but

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

188

you're saying that's not quite right, that sonehow
you're m xing up total systemand individual barrier
performance in that second bullet?

MR BLINK: It's risk-infornmed because we
t ook i nto account the subsystens as well as the total
system But the -- so we're looking at the
per f or mance - -

MR. KESSLER: Even if sone subsystens are
| ess inportant to overall risk than other subsystens.

MR. BLINK: And they receive | ess wei ght
because of that.

There were several ways we could put this
presentation together. Next slide, please. The way
that | show the content of the programto the people
in the project who would have to execute it is by
grouping the activities by the tinme and the | ocation
that they' re done. Activities that are done in
enpl acenent drifts that no human can go into,
activities that are done i n enpl acenent drifts before
we load them activities that are done in the
| aboratory and so forth. Another way to do this --
and that was shown in Section 5 of the Perfornmance
Confirmation Plan that's currently under DOE revi ew.

Anot her way that one can do this is to

link the activities directly to the regulatory
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requi rements, to each of the paragraphs in Subpart F
and to the paragraphs in the YMRP, and we've also
shown that i nthe Performance Confirmation Pl an. That
presentation tends to have al ot of repetition because
many activities address nultiple paragraphs in the
regul ation.

Athird way todoit, and it actually was
the way that we built the program was to go through
it barrier by barrier. W actually did it process
nodel area by process nodel area but that has a
i nkage to the barriers. And what |'ve chosen to do
inthisoneistotrytodoit fromthe nost inportant
aspects of the programto the |least inportant. So
it's arisk-informed nethod. Next slide.

So the YMRP says that the PC program
shoul d be risk-informed and focused on the paraneters

and natural and engi neered barriers inportant to waste

i sol ation. And we indeed focused the decision
analysis on that. So that's the way that we
structured this, and we'll go fromhi ghest to | owest.
Next sli de.

This is a little bit of apples and
or anges, because we have scenari o cl asses and we have
barriers, and then we have sonething that's in

bet ween. First, we | ooked at the scenari o cl asses.
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The igneous activity scenario class is the one that
dom nates the risk fromthe repository. Most of the
probability weighted dose conmes from that scenario
class. And so that's the one |I'll discuss first.

The next highest scenario class for risk
is the seismc activity scenario class which was
screened out in the site reconmendati on but will very
likely be screened in the license application.
Bi osphere-related activities are downstream of the
nine barriers inportant to waste isolation, and they
tend to play, although differently, in each of the
scenari o cl asses, the two di sruptive scenari o cl asses
and the nom nal scenario cl ass.

Now, getting to the nom nal scenario
class, |I've grouped the barriers, or in some cases the
cross-cutting processes that cut across nultiple
barriers, into groups and | isted themin the sequence
of nobst inportant to |east inportant. What ' s
i nteresting about this is the nost inmportant group of
barriers is engineered but so is the | east inportant
group of barriers. There are natural barriers near
the top and natural barriers near the bottom The
same with the engineered. It shows a little bit of
bal ance.

So now |l et me go ahead and wal k t hrough
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